5 elegant 
problem- 
solving flecks decks 


(Den 
(E) two-seter 


New for home viewing: 3-D tapes, 
Yideodiscs, broadcasts, video games, 
Computer graphics, and even, „ 
ag it-yourself home movies 


DODGE DAKOTA 4X4 


IF YOU'RE LOOKING FOR THE ONLY TRUE SPEED GEARBOX, TWO- TO FOUR-WHEEL y 
MID-SIZE 4X4 PICKUP THERE IS, WITH SHIFT-ON-THE-FLY, AN INDEPENDENT 


y 


THE PUNCH OF A 3.9L V-6 AND NEW FRONT SUSPENSION, A WHOLE TON OF 


ELECTRONIC FUEL INJECTION, A FIVE- AVAILABLE PAYLOAD, RUGGED GOOD - 


w 


a 


v LOOKS PLUS A 7/70 PROTECTION PLAN* IT'S 
THAT SHOOTS DOWN THE COMPETITION, GOTTA BE A 
GET READY FOR TAKEOFF IN THIS 4X4... 
(d 
Y IT'S GOTTA BE A DODGE DAKOTA. LW/7O) DIVISION OF CHRYSLER MOTORS 


+ 


his One 
INIT 
GQ8-Y12-QU11 


H 


Five decks 


Are our five prizewinning decks the 
shrewdest in America? Maybe. 
Each one solves at least one tough 
problem. The grand prizewinner is 
a striking design that combines a 
high deck space with access to a 


hot tub far below. Page 82 
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3-DTV 


It’s not just for TV shows broadcast 
in 3-D: Today you can buy 3-D video 
games, computer software, and a 
camcorder for 3-D home movies. 
With all these products available, 
just how good is the new hardware 
that delivers the added dimension? 
And what ideas are brewing in labs 


for better 3-D TV? Page 58 


Raining 
indoors? 


When it starts raining inside this 
house, you know you'd better watch 
out: because the mailbox talks, the 
bathroom breaks into song, and the 
computer that runs it all makes 
some inscrutable comments. Page 72 


Two-seaters 


PopuLar SCIENCE, seeking the op- 
timum mix of performance and 
handling, tests the first production 
supercharged car in recent years, 
the Toyota Supercharged MR2, 
against the fast-lane two-seaters 
Honda Civic CRX Si and Pontiac 
Fiero Formula Coupe V6. Page 32 
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Picture perfect ......... 
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Home, Shop, and Yard 
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A new way to measure radon ... 
What's new home improvement 


PLANS AND PROJECTS 
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HOME ENERGY 
Neo-geo heat pump ... 


TOOLS AND TECHNIQUES 


CAR CARE 
“Say, Smokey—" ...... 
ing care of your 


Additional Features 


Readers talk back .......... 


Wordless workshop ... 


COVER PHOTO BY JIM RICHARDS 


If you follow the path of a 
Norelco” shave, youre 
immediately impressed not 
» by what you see, but what 
‘ss you don't see. 
~ No stubble. No irritation. 

No nicks. No cuts. 

The path is smooth. Clear. 
» Unmarked. A unique path 

created by a unique machine. 
va Designed witha single 
=» purpose: to shave a man’ face 

with maximum closeness in 
maximum comfort. 

Norelco is able to accom- 

_ plish this feat through its pat- 
< ented “lift and cut” shaving 
» system. A dual action system 
+. Which utilizes 45 lifters and 
“45 self-sharpening blades to 
>» make the impossible not only 
... possible, but pleasurable. 


Each hair is lifted a split 
«$ œ second before a blade cuts it. 
So the shave is skin close 
yet incredibly comfortable. 
re And Norelco’ floating 
heads hug the contours 
of your face, negotiating the 
toughest curves like a tour- 
ing sedan. 
As if this weren’t enough, 
/“ — Norelco shavers come 
with the kind of features 
you'd expect from a revolu- 
tionary shaving system. 
x Including adjustable comfort 
setting. Pop-up trimmer. 
| Quick-charge 
\ capability. And 
e, a low battery 


indicator that 
tells you when 
the power is 

* running down. 

a So if you're 
searching for 
the perfect 
shave, don't give 
up. You're on the 
right path. 


(yNorelco’ 


WE MADE CLOSE 


COMFORTABLE. 


$ © 1988 Norelco Consumer Products Company. 
a division of North American Philips Corporation, 
Highridge Park, CT 06904. 
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Readers Talk Back 


Tape in my measure 


I enjoyed the article “Tapeless Mea- 
sures” [April], but I don’t agree that 
the electronic devices could be more 
accurate than the steel tape. Steel 
tapes are at standard length when the 
temperature is 68 degrees F and they 
are held against a level surface and 
under a tension of 10 pounds. A 15- 
degree temperature change will result 
in a length change of approximately 
Yoo of a foot. Increasing the tension on 
a light steel tape to 20 pounds will 
cause a stretch of 00 to “oo of a foot. 
The electronic-tape manufacturers 
claim that their units are accurate 
within 99.85 percent, which works out 
to 1% inch at 100 feet (approximately 
0.15 feet) This does not compare fa- 
vorably with the 0.02- to 0.03-foot in- 
accuracy of the steel tape. 

B. B. Crews, Taylorville, Ill. 


Fish-belly therapy 


I was interested in the April “Science 
Newsfront” item Cut Yourself? Rub 
on Catfish. Most old-time catfisher- 
men can probably relate to that story 
too. It’s long been known that if you 
get a puncture wound or cut from the 
fins of freshwater catfish, rubbing the 
wound on the belly of the fish reduces 
the pain quickly and speeds the heal- 
ing process. I have even used the bel- 
lies of bullhead, channel, and flathead 
catfish. There also seems to be some 
benefit from rubbing a wound on the 
stomach of a bullfrog or leopard frog. 
Carl F. Crumpton PE. 

Topeka, Kan. 


Don't you guys know the difference 
between a coupe and a roadster? Per- 
haps General Motors Corp. insists 
on calling the new Buick Reatta a 
roadster [“Buick’s Sporty Roadster,” 
March], but that doesn’t mean you 
have to go along with the gag. A road- 
ster is defined as a two-place vehicle 
with an unpowered and unpadded 
rag top. It is minimally equipped and 
carries the least possible unsprung 
weight. Does that sound like the Re- 
atta to you? 

Roger Rohn, Rolla, Mo. 


‘Address letters for this column to: Readers Taik Back, Poputan 
Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters, 


My dictionary defines a roadster as an 
“automobile with an open body that 
seats two and that has a luggage com- 
partment or rumble seat in the rear” 
(Webster’s New Collegiate). Does that 
sound like the Reatta? Let’s just call 
it “a roadster for the ’80s” and settle 
the argument.—R. L. Stepler 


Foam-block fire trap? 


In the December article “Foam-Block 
House,” you say that the polyurethane 
construction material is relatively fire 
safe because “as soon as you take the 
fire away, it stops burning.” These 
small-scale tests have no validity when 
you're talking about exposed vertical 
surfaces. You also state that the flame- 
spread rating of this material is lower 
than that of red oak. The Federal 
Trade Commission has ruled that the 
Flame-Spread Rating Test is not valid 
when applied to plastic products. Ex- 
perience has tragically proven that 
plastic material cannot be safely used 
in construction when any surface is 
exposed. 
Peter K. Schontag P.E. 
Fire Protection Consultant 
Oakland, Calif. 


Kent Howerton, attorney with the Bu- 
reau of Consumer Protection of the 
FTC, explains that although the FTC 
did not actually make such a ruling, 
the Society of the Plastics Industry 
and 25 companies signed a consent 
order agreeing that small-scale labo- 
ratory tests do not accurately predict 
the behavior of foam plastics in actual 
fires. The consent order is an agree- 
ment to change practices without ad- 
mitting fault. In practice, Howerton 
points out, foam building products 
must be covered with a 15-minute fire 
barrier such as gypsum board in order 
to meet building codes. The foam-block 
house was indeed built that way, as 
illustrated in the cutaway. I should 
have reinforced the necessity of that in 
the text as well.—V. Elaine Gilmore 


Other pro’s picks 


I just finished reading March’s “Picks 
of the Pros,” and it brought to mind 
my favorite tool. I have a small com- 
pany where I manufacture wooden 
parts. Each part must be sanded, a 
time-consuming and expensive process 
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HONDA'S COMMITMENT 


TO HIGH-PERFORMANCE 
IS NOT CONFINED 
TO THE PAVEMENT. 


At Honda, we've always 
taken great pride in producing 
world-class automobiles. Yet 
many of our finest engineering 
feats aren't automobiles at all. 

Consider, for instance, our 
HT3813 Lawn Tractor. Its liquid- 
cooled, twin-cylinder overhead 
cam engine features innovations 
derived from years of engineer- 
ing expertise. As a result, it 
runs smooth, operates quietly 
and stays cool even on the 
hottest days. 


The HT 3813 also features 
a unique no-maintenance shaft 
drive system. Consequently, 
about the only thing you'll have 
to worry about maintaining is 
your yard. 

Aside from being extremely 
efficient, the HT 3813 is also 
easy to operate. Thanks to its 
exclusive Mechanical Autoclutch 
Transmission (MAT™), you can 
shift gears without having to 
operate a clutch. 


Of course, comfort doesn’t 
take a back seat to convenience. 
As with Honda automobiles, 
the HT 3813 has a contoured 
seat and all controls are easily 
within reach. 

If youre looking for a lawn 
tractor that can turn yard work 
into a leisurely drive, see our 
entire line of HT Series Lawn 
Tractors. For a Honda Power 
Equipment Dealer near you, look 


in the Yellow | 
Pages or call | ies 


1-800-426-7701 


of atau peor}accs ard Safty ko resoeimend yourbad fia owners manual betore operating your Honda Power Eguirienk, X 1587 Ameiican Manda Motor Co. Inc. 


Readers Talk Back conina 


when done with sandpaper. Instead, I 
invested $6 in a fiber-type cement- 
cutting blade and installed it on my 
table saw. I have sanded over 10,000 
products with this blade (using both 
sides), and it’s still going strong. Other 
uses for the blade: tool sharpening and 
rock cutting. 

Robert Mathias, Mesa, Ariz. 


Cooling caution 


I commend Thomas J. Thuma on his 
ingenious homemade precooler [“Evap- 
orative Cooling With a Heat Pump,” 
April], but wish to add a note of cau- 
tion. The propeller fans used on most 
heat pumps and air conditioners can- 
not handle much inlet restriction 
without a substantial drop in airflow. 
Many homemade precoolers and even 
some improperly applied factory-made 
units do provide cooler air to the con- 
denser, but at such a reduced volume 
that the net effect on performance is 
zero. Instead of temperature, a better 
test for effectiveness is to check com- 
pressor amperage with and without 
the precooler. A properly sized unit 
will cause a dramatic drop in running 
amps. Finally, in winter heat-pump 
applications remove the pad to per- 
mit maximum airflow. 
Jonathan P. Guenther PE. 
Supervisor, Energy Management 
Tucson Electric Power Co. 
Tucson, Ariz. 


Woman for hire 


I was amazed by April’s “RTB” letter 
Costly Style, where a reader spent 
$100 to have his car’s headlight re- 
placed. I replaced the headlight on my 
Dodge truck for $2.86 at Walmart and 
then installed it myself in about 20 
minutes. And I’m no mechanic, just 
an average 62-year-old woman. Do you 
know where I could get a job chang- 
ing headlights at $25 each? 

Nancy Eiserman, Rogers, Ark. 


4-wheel-steer KISS-off 


Ihave been an engineer for almost 40 
years and have always believed in the 
KISS philosophy: Keep It Simple, Stu- 
pid. For this reason, I can think of 
no necessity for four-wheel steering 
(“4-Wheel Steer vs. 2-Wheel Steer,” 
March]. The gain in handling reported 
in your test does not seem to justify 
the increased complexity—more parts 
to maintain—and added cost of the 
system. The anti-lock braking system, 
on the other hand, showed real merit 
and, I believe, is worth the extra cost. 

James L. Bollinger, Kent, Wash. 
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ADVERTISEMENT 


A“man-made’oil 
that likes it 
hot...or cold. 


That's a mighty midget under the 
hood of your car. 

The engineering magicians design- 
ing today’s autos keep “downsizing” 
the engine— while “upsizing” its power. 
You're getting more and more muscle 
from smaller packages. 

What's the secret? For one thing, 
today’s smaller engines work harder 
than their forefathers —and hotter. 

Not only that, your muscular midget 
can draw on powerful new weapons in 
a pinch. 

Like turbocharging. 

It's really a simple idea: Cram more 
air into the cylinder to mix with gaso- 
line, and you increase power. 

Let's say you tromp down on the 
gas to pass or zip up a hill. More of 
your exhaust gas is routed past the 
turbocharger impeller fan, tuning it 
faster. It drives another fan that com- 
Presses air, pushing more of it into the 
cylinder. 


That impeller fan can be whirring 
2,000 times a SECOND. Yes, things 
get hot. Temperatures in the turbo- 
charger area can reach 570°F or 
more. 

Mobil researchers reported tests 
showing that a top-graded synthetic 
oil outperformed top-graded conven- 
tional oil in turbo heat. The “man- 
made” oil retained body and lubricating 
capability much better. It kept engine 
parts cleaner. When conventional oil 
was used, deposits of “coke” often led 
to turbocharger bearing failure. 

Other tests showed that synthetic 
oil flowed easily at 35°F below zero, 
retaining lubricating capability well 
after most conventional oils were virtu- 
ally solid. 

How can a “man-made” oil outper- 
form nature's best? Because of the 
way it's made. A conventional lubricant 
starts with crude oil. Refinery pro- 
cesses leave several thousand KINDS 
of hydrocarbons that more or less 
work together. 

In contrast, a synthetic is put 
together from a few pure chemical 
“building blocks” chosen for their spe- 
cial lubricating capability. 

Maybe it all helps explain why the 
top three winners in an 8,900-mile rally 
up into the sub-Arctic Yukon and back 
to near the Winter Olympics all used 
synthetic engine oil. Helped the cars— 
if not the drivers—wake up easily on 
those 4 a.m. starts at 40 below. 


Brought to you by Mobil 1° 


. 


Science Newsfront 


By ARTHUR FISHER 


One of NASA’s new spacesuits, the 
AX-5, undergoes testing in a water- 


Outer spacesuit 


What the well-accoutered astronaut 
will wear: The new AX-5, seen above, 
is a radical departure from previous 
spacesuit design, being constructed en- 
tirely from hard materials. It is fab- 
ricated from aluminum, with no fabric 
or other soft parts. 

The new suit is being developed 
at NASA's Ames Research Center in 
Mountain View, Calif., as one of two 
alternative designs for possible use in 
the U.S. Space Station Program. It is 


filled tank. The all-hard suit is designed 
for daily operations in space. 


intended to be a workhorse for rou- 
tine daily operations in space, with 
high reliability and low maintenance, 
a combination conferred by its solid- 
metal construction with just 15 major 
parts. 

The suit can operate at pressures 
up to the normal Earth atmospheric 
level of 14.7 psi. Its dense “fabric” will 
effectively shield an astronaut from 
dangerous radiation and also protect 
against collisions with micrometeor- 
oids and man-made space junk circu- 
lating in Earth orbit. 


The AX-5 will be coated with an 
outer microlayer, possibly of pure gold, 
to ward off corrosion and to provide a 
high level of thermal insulation. The 
amount of gold needed for an entire 
suit would be less than that used in a 
necklace. 

In the environment of the space sta- 
tion an astronaut would be exposed 
to corrosive, toxic fuels such as hydra- 
zine, as well as to atomic oxygen, 
which is highly reactive. Gold is vir- 
tually inert. 

Moreover, spacesuits must with- 
stand tremendous temperature differ- 
entials: In Earth orbit and without 
protection, the sun-facing side of the 
suit may sizzle at 400 degrees F, while 
the other side, facing cold dark space, 
could plummet to a shuddery 250 de- 
grees below zero. 

Because the AX-5 is modular any 
single part that requires servicing or 
repair can be easily removed and re- 
placed on board the space station. The 
suit in current use needs a major over- 
haul on Earth after every mission and 
30 to 50 hours of use. 

The graceful mobility of the AX-5 
is guaranteed by a unique arrange- 
ment of rotary bearings at the joints, 
which allows for a nearly full range 
of occupant motion. Muscular effort 
needed to work in the suit is kept to 
a minimum by this design because the 
suit maintains a constant volume and 
therefore a constant internal pressure 
no matter how it is flexed. 

“The AX-5 is the most advanced 
spacesuit yet developed,” says NASA's 
Chief of Aerospace Human Factors Re- 
search, Dr. David C. Nagel. “In terms 
of its potential for prolonged, repeated 
use, it is a revolutionary design.” 


A study carried out by more than 100 
scientists who analyzed atmospheric 
measurements made by satellite and 
from ground stations has concluded 
that the disruption of Earth’s ozone 
layer is even worse than previously 
thought. 

The federal survey, released by 
NASA, found that the Northern Hemi- 
sphere’s atmospheric ozone had les- 
sened by a significant amount over the 
last two decades. From 1969 to 1986 
the decline in the area bounded by 
30-degrees to 64-degrees north lati- 
tude—an area that is heavily popu- 

Continued 
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Science Newsfront coninuea 


The world’s fastest transistor has a 
frequency of 113 gigahertz. It was de- 


lated—ranged from 1.7 to 3 percent. 
During winter, when cold and dimin- 
ished solar energy hasten the chemi- 
cal reactions that break down ozone, 
the decrease in some latitudes was 
as much as six percent. Moreover, 
the Southern Hemisphere’s so-called 
“ozone hole,” which is most serious 
over Antarctica in springtime, is 
spreading to other areas. 

Decreases of this magnitude pose 
a potentially serious health threat, 
according to the study. The ozono- 
sphere acts as a life-preserving radia- 
tion barrier by absorbing lethal short- 
wavelength ultraviolet radiation from 
space. Even the UV that does reach 
Earth’s surface can cause, in sufficient 
intensity, skin cancers, eye disorders, 
and other tissue damage to humans. 
An increase in such radiation would 
be expected to constitute an important 
health hazard, as well as having a 
negative impact on crops, forests, and 
aquatic life. Every one-percent de- 
crease in atmospheric ozone, scientists 
estimate, results in a two-percent in- 
crease in the amount of ultraviolet ra- 
diation reaching the surface. 

After years of controversy, there is 
now broad scientific agreement that 
the deterioration of the ozone shield 
is caused primarily by complex chem- 
ical reactions triggered by the release 
of man-made chemicals into the at- 
mosphere: especially the chlorofluoro- 
carbons heavily used as refrigerants 
and for other purposes. An interna- 
tional protocol adopted last Septem- 
ber in Montreal would freeze the 
manufacture and use of such chemi- 


signed by a Cornell-Siemens team and 
uses gallium arsenide technology. 


cals at 1986 levels, with a rollback as 
high as 50 percent by 1999—but so 
far only two countries, the United 
States and Mexico, have ratified the 
protocol. 


Fastest transistor 


A new microcircuit component using 
advanced gallium arsenide technol- 
ogy is claimed by its inventors to be 
the world’s fastest transistor, with a 
switching rate of 113 gigahertz (bil- 


One of the world’s largest solar heating 
systems will use heat-pipe collectors. 


lion cycles per second). Shown in the 
photo left, the new transistor was 
developed by a team of engineers from 
Cornell University in Ithaca, N.Y., and 
the Siemens Research and Technology 
Laboratories in Princeton, N.J. It is 
an improvement on MODFET (modu- 
lation-doped field-effect transistor) 
technology, which uses a layer cake 
of silicon-doped gallium arsenide and 
aluminum gallium arsenide, each lay- 
er being a few millionths of a centi- 
meter thick. Predicted uses for the 
new transistor include spacecraft com- 
munications, high-speed satellite com- 
munications, and radar systems. 

“This achievement is a perfect ex- 
ample of the results that can be ob- 
tained in probing the ultimate limits 
of electron velocity in such semicon- 
ductors when various technologies are. 
combined into one program,” says Les- 
ter Eastman of Cornell’s School of 
Electrical Engineering. 


Singapore solar 


The glistening glass tubes being in- 
spected in the photo at the bottom of 
the page are on their way to Singa- 
pore’s Changi Airport, where they will 
be installed in one of the world’s larg- 
est solar heating systems. The six-foot- 
long tubes—5,520 of them—are evac- 
uated heat-pipe solar collectors that 
absorb heat from direct and indirect 
sunlight through absorber plates cov- 
ered in a special black coating for 
efficient energy conversion. Attached 
to each plate is a steel pipe that trans- 
fers heat to a manifold above the tube. 
The system, which is being built by 
Thermomax Ltd. in Bangor, Northern 
Ireland, will provide 18,200 gallons 
of hot water a day for Changi’s new 
passenger terminal. 


Superconductor record 


High-temperature superconductors 
continue to be hot news. Since our last 
report [“Superconductivity,” April], 
two new families of copper-oxide ma- 
terials have been discovered, quite dif- 
ferent from the yttrium-barium-copper 
oxide material with a critical temper- 
ature of a record-shattering 94 degrees 
K (about minus 290 degrees E) 

The first new substance is a com- 
pound of bismuth, strontium, cal- 
cium, possibly aluminum, copper, and 
oxygen. It was reported on almost si- 
multaneously by Paul Chu and his col- 
leagues at the University of Houston 
and by Hiroshi Maeda and colleagues 
at the National Research Institute for 
Metals in Tsukuba, Japan. The new 
material is superconductive at temper- 

Continued 
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eet out of it depends 


Introducing the So 


what 


. The new multi disc 

, Player that plays laser 
video discs, compact 
discs and CD videos. 


The Sony AV Laser™ player 
» places a whole new world of sight 
„ and sound at your familys finger- 
tips. In an all-in-one package that 
plays five kinds of discs. 
On the one hand, Dad can 
witness a blazing shoot-out as 
+ he enjoys an action movie on 
12-inch laserdisc. 

On the other hand, Mom can 
hear the subtle nuances of every 
note as a classical violinist gives 
a virtuoso performance on CD. 

» And the kids can watch their 

, favorite rock groups in concert in 
full-length stage 

+ shows on 8-inch 

laserdisc or music 

videos on CDVs. 

Complete with vivid 

ics and dazzling light 


» 


\ 

. pyrotechni 
| effects, 

% Or without them, for that mat- 
ter, if they prefer to simply listen 
to the singles on the new CD-3s. 

+ Allin your own living room. All 
without an adapter. All on the 
ultimate home entertainment 

* center. The AV Laser MDP-200. 


z A video system that’s 
| „truly visionary. 
The AV Laser MDP-200 takes 
the same optical technology 


é 
‘Queen’ available from Sony Vid 


» 


r. 


4 


5 


ware Company, Inc. Allo 
€ 1988 Sony Corporation of America, Sony. AV Laser, MDP and The C 


that made CDs such a hit and 
applies it to both audio and video 
simultaneously, with laserdiscs. 
The result is a razor-sharp pic- 
ture with 425 lines of resolution. 
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Colors never looked so rich, 
tones so subtle, definition so 


crisp. 
The built-in 

compact disc player 

completes the picture. 


But the MDP-200 is a feast for 
the ears as well as the eyes. 

Sound this phenomenal is just 
what you'd expect from the 
people who invented CDs in the 
first place. 

With 4x oversampling, 16 bit 
digital filters and dual D/A 
converters, the AV Laser player 
combines superb dynamic range 
with superior stereo imaging for 
astonishingly lifelike sound 
reproduction. 


dis: 


d by permission 
and Only are trademarks of Sony. 


AV Laser. What you 
you put into it. 


Performances that 
are immortal in more 
ways than one. 


Of course, with the AV Laser, 
one of the reasons you 
getso much outofit cpVIDEO 
is because of what you put into it. 
Optical discs. 

No matter how many times you 
play a laserdisc, it never loses its 
sharp images and crystal-clear 
sound. Resistant to dust, dirt and 
scratches. 

That's why, with over 2,500 
titles available, so many people 
interested in starting a video 
library are choosing laserdiscs. 
Like CDs, they're the best way to 
immortalize a great performance. 

And the Sony AV Laser is the 
best way to experience one. It 
even features two separate 
motors to drive the various size 
discs, which helps insure that 
you enjoy each one to the fullest, 
time after time. 

The new Sony AV Laser. 

It puts every kind of video and 
audio entertainment imaginable 
within easy reach. 


For additional information, call 
Sony at (201) 930-7669. 


SONY. 


THE ONE AND ONLY. 


z 
Science Newsfront con:inua 
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atures as high as 110 degrees K. More 
important, it could be much cheaper 
to make than the rare-earth yttrium 
and related compounds. 

Then in March came the report 
that physicists at the IBM Almaden 
Research Center in San Jose, Calif., 
had confirmed a new record critical 
temperature of 125 degrees K for a 
substance previously discovered by 
Dr. Allen Hermann and Dr. Zhengzhi 
Sheng at the University of Arkansas. 
The substance is a compound of thal- 
lium, barium, calcium, copper, and 
oxygen. 

Thallium is virulently toxic, so this 
particular material may never have 
practical applications. But it is signifi- 
cant that more classes of superconduc- 
tors with higher critical tempera- 
tures are being found at such a pace. 
It encourages the hope that room- 
temperature superconductors may yet 
be in the offing. 


Sculpting corneas 


A New York eye surgeon, Dr. Barry 
Miles Belgorod, has received a patent 
for a method of reshaping the curva- 
ture of the eye’s cornea in order to 
permanently eliminate the need for 
optical correction of distance vision. 
About half of the U.S. population suf- 
fers from refractive errors that require 
correction, either with distance glasses 
or contact lenses; 22 million Ameri- 
cans wear contacts. 

Belgorod’s technique, which is not 
yet ready to be applied to humans, 
uses a laser beam to sculpt the cor- 
nea into the correct shape. Because 


the beam is applied tangentially—in 
a “grazing” mode—the possibility of 
excess tissue removal and other mis- 
haps can be avoided. 


Ancient whale 


The drawing below contrasts the mod- 
ern 100-foot blue whale—the most 
massive creature ever to populate 
Earth—with an ancient whale of the 
same family, the baleen whale. This 
15-footer, practically a midget as 
whales go, is a reconstruction from fos- 
sils 12 to 14 million years old. They 
were found on Ano Nuevo Island off 
the coast of central California by ma- 
rine scientists from the University of 
California, Santa Cruz. The find sup- 
ports speculation that the modern rep- 
resentatives of the baleens, or tooth- 
less whales, had ancestors that were 
much smaller, although the Santa 
Cruz experts think that the new find 
is not a direct ancestor but “a twig on 
the evolutionary branch.” 

The smallest modern baleen whale 
is the pygmy right whale of the South- 
ern Hemisphere; it is 20 feet long. The 
next smallest, at 35 feet, is the minke. 


Mimicking the sun 


Scientists at the University of Chicago 
have succeeded in concentrating sun- 
light to an intensity 60,000 times its 
normal level on Earth—six kilowatts 
per square centimeter. That is more 
than three times the previous record 
and actually compares with the sear- 
ing intensity on the surface of the sun 
itself. 


1 moter 


a | 


The record was achieved by Roland 
Winston, a professor of physics who 
is well known for his work on concen- 
trating solar collectors, including one 
based on the eye of the horseshoe crab 
(“Concentrating Collectors,” Oct. ’76]. 
Winston was assisted by graduate stu- 
dent Philip Gleckman. 

The extremely high power density, 
delivered over a broad frequency spec- 
trum, opens the way to a host of ap- 
plications, including: the development 
of new materials with desirable prop- 
erties; the separation of isotopes to 
make nuclear fuel; the disposal of haz- 
ardous wastes; and highly efficient 
laser communications in space, where 
solar energy is abundant but must be 
concentrated to be useful. A laser pow- 
ered by the Winston collector would 
be 600 times more efficient than one 
traditionally powered. One of the most 
significant aspects of the accomplish- 
ment is that the intensity achieved 
surpasses the power-density thresh- 
old—about 50,000 suns—needed to 
energize certain lasers with broad 
applications. 

The breakthrough was wrought by 
using a standard 16-inch astronomical 
telescope mirror, borrowed from the 
university's Yerkes Observatory, to- 
gether with a non-imaging concentra- 
tor designed by Winston. This is a one- 
ounce precisely machined cone of solid 
silver filled with a special oil having 
a high index of refraction. The con- 
centrator is placed at the focus of the 
Yerkes mirror, where it squeezes the 
already-intense beam from a width of 
one centimeter to little more than a 
millimeter in diameter. oe 


A baleen whale of 14 million years ago appears a 
pygmy compared with today’s 150-ton blue. 
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Most of you 
will just read 
this headline and 


turn the page. 


The few of you who actually dig into this small print will 
discover that Merit actually has a big difference. Because of Enriched Flavor™ 
Merit delivers real, satisfying taste but with even less tar than other leading lights. In fact, 
tests show Merit tastes just as good as cigarettes with up to 38% more tar. 
We hope you enjoyed the reading. We know you'll enjoy our cigarette. 


Enriched Flavor."low tar.~ A solution with Merit. 


MERIT 


SURGEON GENERAL'S WARNING: Smoking = 
By Pregnant Women May Result in Fetal © Philip Morris Inc. 1988 


Injury, Premature Birth, And Low Birth Weight. Kings: 8 mg “tar‘" 0.6 mg nicotine 
av. per cigarette by FTC method. 
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If your engine is designed to run on leaded 
fuel, don’t trust anything but 104+ REAL 
LEAD. The only fuel additive that's genuine 
lead. The only one backed by the Kickgas 
Guarantee*: the first 104% money-back guar- 
antee in the industry. 

REAL LEAD gives your engine what lead 
substitutes and unleaded fuels can't: the gen- 
ua rotection you need to coat exhaust 

seats. Inhibit corrosion. And help 
<a engine run 

REAL LEAD and the Kickgas Guarantee. A 
trustworthy combination. From 104 + . The 
worlds No. 1 brand of quality fuel additives. 
ORDER OCTANE BOOST PRODUCTS DIRECT: 


Racing Decal. Full-color logo sticks on any clean, 
smooth surface. 4/$1. 


BOOST 
Box 271148 « Dallas, TX 75227 


WARNING TO CALIFORNIA MOTORISTS: 

ie on Unlawful for sale or use in California as a 
aor vehicle. Wil severely damage molor 
a aate onen at ee t 


“Fot compie ders on be ics Led Guarani, arae Octane Boost 
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Better biter 


Bite on this disposable sensor, and a 
computer screen graphically displays 


Rob Golden worried when his dentist 
called, wanting to see him immedi- 
ately. “I thought I had some terrible 
disease,” he recalls. But when he ar- 
rived, his dentist, William Maness, led 
him to a room and shut the door. “Then 
he spoke softly, almost whispering, 
about an invention for dentists he 
envisioned. He wanted to use my com- 
puter skills and his knowledge of den- 
tistry to create it.” 

From that meeting four years ago 
evolved a tool you'll appreciate if your 
dentist has ever asked you to make a 
wax mold or bite down repeatedly on 
carbon paper. With a paper-thin mouth 
piece and a computer, the T-Scan Oc- 
clusal Analyzer does just that: It scans 
a sensor placed in a patient’s mouth 
and ‘analyzes the way the teeth come 
together in a bite (called occlusion). 

TScan is more precise and easier and 
quicker to use than other methods, says 
Maness, an associate professor at Tufts 
University who also has a Boston-area 
dental practice. “This is the first time 
dentists have been able to accurately 
measure occlusion,” he notes. “And that 
is as important to a dentist as blood 
pressure is to a heart specialist. 

“When a dentist does something— 


Tine Balance Pow 


tooth-contact forces. The computer can 
also display timing of contacts. 


a filling, a bridge, a denture—he has 
to be sure you bite properly,” he says. 
Often dentists ask a patient to bite, 
down on carbon paper. The marks show 
which teeth to file. But says Maness, 
“Trying to cipher carbon-paper smudg- 
es is subjective and hard to do. And 
wax molds won't come together in a 
lab like teeth do when you bite down.” 
The solution is the sensor developed 
by robotic engineers for T-Scan. Made 
of flexible bite-proof Mylar film, it’s cov- 
ered with a grid of silver traces that 
conduct electricity. Each place where 
two lines cross is called a contact point. 
The computer scans the sensor's 1,500 
contact points 100 times a second. 
When a patient bites down on the 
sensor his upper and lower teeth are 
outlined in two arches on the computer 
screen. The patient bites down again 
and coded bar lines appear on the out- 
lines, showing—in chronological order 
—the contact points of the teeth as the 
mouth closes. The computer can then 
make a copy for the patient’s files. The 
T-Scan computer system, including 
software and printer, is about $2,500. 
The disposable sensors are $5 each. 
Tekscan, Box 527, Cambridge, Mass. 
02139-9804.—Amy Charlene West 
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By WILLIAM J. HAWKINS 


Brian Elliot with Animan—his TV de- 
sign that Sony couldn’t walk away 


For the active couch potato 


When Sony Corp. started its Design-A- 
Vision competition, a national contest 
for college students to design the TV 
of the future, the company naturally 
expected someone to walk off with 
the first prize. Somebody did—but 


ae 


eases perder 


from. The TV won first place in Sony’s 
national contest for college students. 


then so did the invention, Animan. 

‘Tve always had an interest in ro- 
botic design and have wanted to de- 
velop a way to integrate it into the 
home,” says winner Brian Elliott, a 
third-year student at the Art Center 
College of Design in Pasadena, Calif. 

With its two legs the Animan TV 


Mac II microExplorer 
from Apple Computer 
and Texas Instruments 
is made for artificial 
intelligence. 


follows you from room to room, dances 
to commercials, and even leans in- 
to the curves during chase scenes. 
Equipped with its top-mounted secu- 
rity camera, it patrols the house and 
sounds an alarm if it detects a prowler. 

Of course, Animan is only a con- 
cept... at the moment. But imagine 
if the idea catches on. Go for a walk, 
and your TV, radio, computer, and elec- 
tric coffee maker follow right along. 


Artificial results 


Work stations that produce and un- 
derstand artificial intelligence (AI) 
software are expensive machines that 
usually can do no other work. That’s 
intelligent—but not smart, say Texas 
Instruments and Apple Computer. So 
the two companies developed micro- 
Explorer. It’s a desk-top work station 
that uses LISP, an artificial-intelli- 
gence programming language, and can 
be used as a conventional Macintosh 
II at the same time. 

At the first demonstration of the 
new system I watched microExplorer 
use its AI to determine the produc- 
tion scheduling needed for a metal- 
fabrication plant. Concurrently a pro- 
gram called Excel—an Apple II spread 
sheet—computed ci 

The basic hardware is about $15,000; 
AI development software is $25,000. 


Three-inch CDs 


Watch out 45s, here come the CD-3s. 
With several large recording compa- 
nies looking on to show support, Sony 
formally announced the introduction 
of the CD-3 compact disc. Designed for 
popular music, the three-inch disc 
holds up to 20 minutes of music— 
usually two hit songs. Prices will range 
from about $3.50 to $6, say the re- 
cording companies. To play the discs, 
Sony also showed a new palm-size, bat- 
tery-powered CD machine (see “What’s 
New Electronics,” this issue). With 
an adapter the di: an be played 
on a conventional five-inch machine. 
However, Sony warns that not all 
multi-play CD players can use the 
adapter, and suggests that you check 
with the player manufacturer before 
trying it. Do it. I ignored the warn- 
ing, the CD jammed, and now I’m 
forced to listen to Michael Jackson's 
“Man in the Mirror” forever—or at 


least until I get the player serviced. 
Continued 
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Trillionths of a second 


Bellcore, Bell Communications Re- 
search, passes a laser beam through 
a special mask that alters the light’s 
frequency spectrum. At the other end 
of a telecommunications network that 
particular beam and its data can then 
quickly be separated from all others. 
Result: Signals can be routed through 
a system in trillionths of a second. 
That’s hundreds of times faster than 
current laboratory switching systems. 


IBM Corp. has just completed tests 
on the world’s fastest silicon circuits. 
Using transistors made from one- 
tenth-micron parts—one thousandth 
the thickness of a human hair—the 
experimental circuits can turn on or 
off 75 billion times a second. 


Just lost a file on your PC? Bring it 
back—or examine the entire contents 
of the disk—with File Rescue Plus. 


This One Tool Replaces Twenty Sockets 


No more need for a whole set of individual 
sockets. No more fishing around in your 
tool kit for the right size. This new 
CHANNELLOCK 906 Adjustable Socket 
does it all. Replaces 20 individual sockets. 
Fits 20 bolt or nut sizes, both metric and 
standard. Best of all — 
© IT'S SIMPLE TO OPERATE. Just turn 
the knurled collar and the triple action 
jaws lock into a can’t-slip grip on the bolt 
or nut as shown in illustrations. 

BUILT TO LAST. PRECISION MADE of 
high grade forged steel. Withstands 
1,200 inch Ibs. of torque at maximum 
opening. 

COMPACT, EASY TO CARRY 


© DOUBLES AS A NUT DRIVER. Just 
connect a 3/8" spinner handle onto the 
adjustable head. 

è SIZE RANGES - Standard: 11 sizes 
5/16 through 5.8 inches 
Metric: 9 sizes 8 through 16 mm. 

© LIFETIME GUARANTEE 


Place CHANNELLOCK 906 over nut or bolt 
Rotate knurled collar to tightest fit. Triple 
action jaws close and lock into a can't-slip grip 


Send for catalog information. 


(CUAN Mer LOCK) 


For You Who Want The Best 
© 1986 CHANNELLOCK, INC. Meadville, PA 16335 
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From Three Sixty Inc. (2105 S. Bas- 
com Ave., Campbell, Calif. 95008), 
it’s $50. 


Dialing for data 


Tune in an FM radio and you hear 
music. But when a computer does it— 
using the Personal Information Net- 
work (PIN) developed by Indesys Inc.— 
it receives data. The system uses the 
FM sideband, so data are transmit- 
ted with conventional FM-radio broad- 
casts. A special receiver implanted in 
the computer decodes the over-the-air 
information for instant use. Currently, 
Visa is testing the system to verify 
credit cards. While it normally takes 
one minute for a store owner to ap- 
prove a credit-card purchase, it takes 
just two seconds on PIN. The system 
can be used to send text, graphics, and 
data nationwide, according to Indesys 
(680 W. Maude Ave., Sunnyvale, Calif. 
94086). 


Electronics for special people 


Radio Shack has a catalog of electronic 
devices for disabled people with spe- 
cial needs. Products include every- 
thing from amplified telephones to 
digital fever thermometers. Write to: 
Radio Shack Circulation Dept., 1700 
One Tandy Center, Fort Worth, Texas 
76102 for a free copy. 

The Tele-Consumer Hotline in 
Washington, D.C., publishes a Shop- 
per’s Guide of telephone gear designed 
for people with speech, vision, hear- 
ing, or mobility impairments, The 
free publication is available by call- 
ing 1-800-332-1124 (voice/TDD). 


Video-cassette ratings 


Video cassettes will soon have this 
additional rating system to give more 
specific information about their gen- 
eral ratings and content: 


General ratings: Content: 

C = Children L = Language 

F = Family EL = Extreme language 
M = Mature v iolence 

MM = Very mature | EV = Extreme violence 


MMM = Extremely | S = Sex 
mature E/P/S = Explicit sex 
X = Pornography N = Nudity 


EN = Extreme nudity 
SA = Substance abuse 


For example, an MV movie contains 
some violence and is generally recom- 
mended for adults. But I wonder what 
the difference is between N (nudity) 
and EN (extreme nudity)? LB} 
Contributor: Steven Ashley 


X 
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Plastic from starch: 
not such a corny idea 


For most of his life, Don Fisk has been 
a farmer. He raised corn near an Ag- 
ricultural Research Service laboratory 
of the U.S. Department of Agriculture 
in Peoria, Ill. Now he’s the president 
of a company that’s licensed by the 
ARS lab to make a new plastic sheet- 
ing material—from cornstarch. 

Fisk changed careers because he 
wanted to see the nation’s corn sur- 
plus put to use. “I went to the lab to 
find out what they had in agricultural 
products that might be commercial- 
ized,” he recalls. He learned of a 
process scientists at the lab had 
developed: They mixed cornstarch with 
plastic, producing a film that’s sim- 
ilar to polyethylene but decomposes 
in the presence of fungi and bacteria 
that feed on starch. It does, however, 
leave behind its petroleum-based 
components. 

Corn is about 70 percent starch, ac- 
cording to Felix Otey, a research chem- 
ist who worked with cornstarch at the 
ARS lab for 31 years. Otey and his 
fellow researchers knew that corn- 
starch molecules, made up of chains 
of identical subunits, look very much 
like plastics and have many similar 
properties. So they tried using ethyl- 
ene-acrylic acid copolymer to bind 
cornstarch to polyethylene. From the 
blended ingredients, they made sheets 
of plastic film containing about 40 per- 
cent cornstarch. 

Fisk’s company, Agri-Tech Indus- 
tries of Urbana, Ill., plans to use the 
starch-based plastic to make dispos- 
able items such as garbage bags and 
food wraps. Later, Agri-Tech may also 
develop starch-based injection-molded 
hard plastics. Fisk estimates his com- 
pany will have several products on the 
market within the next year. He says 
they will cost about 10 percent more 
than conventional plastics. 

One of Agri-Tech’s planned prod- 
ucts, plastic mulch, could be produced 
and consumed by farmers. Each year, 
about 125 million pounds of polyeth- 
ylene are used to cover crops like 
strawberries and tomatoes, says Otey. 
Gathering up and destroying the 
sheets when the harvest is over is te- 
dious and costly. But a starch-based 
mulch could be mostly broken down 
in the soil by microorganisms. 

The new film will also decay in 
sunlight. “Generally, photodegradable 
films won't break down in the soil,” 
says Fisk. “But we have one that will 
break down whether it’s buried or not.” 

Unfortunately, the new mulch 


doesn’t decompose as quickly as farm- 
ers would like. “They want it to last 
the length of the growing season, then 
go away rapidly,” says Fisk. His com- 
pany is still working on that; the plas- 
tic now takes up to three years to 
decompose in warm soil. “We are work- 
ing in the laboratory to improve the 


blends and our mixing methods,” Fisk 
reports. He says his researchers are 
also trying to make the plastic film 
stronger. 

Environmentalists see these starch- 
based products as a step in the right 
direction, but ecology isn’t Fisk’s main 
concern. “Even though the biodegrad- 
ability aspect is nice, my primary goal 
is to use a lot of starch in place of 
petroleum products,” says Fisk. “We 
have a huge potential here to help the 
Midwest’s economy, and we're not uti- 
lizing it”—Dawn Stover 
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Because, like all of 
our trimmers, it was 
designed to take a 
beatin’ and keep on 
eatin’. See our new 
class of recruits at 
your local Weed Eater 
retailer. And win the 
war on weeds 
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ADVANCED 
NEW CHEVY. 


Feature by feature, see for yourself what ` 


FORD 


Look at the cargo box. 


Both hold 4x8 plywood. But Chevy has a new all-welded box with no exposed bolt 
heads to trap water which could cause rust. And Chevy lets you build a platform of 2x6s 
across the top of the wheelhousings for two-tier load hauling. Ford doesnt. 


~ 


Look at the front bumper. 


Notice the Chevy has a smooth new bumper with no exposed bolt heads for rust to form 
around. Then look at all the exposed bolt heads on the Ford 


oe 


4 


Chevy's an all-new pickup design inside and + 
out, Ford isnt. And you can see the benefits | 
in Chevy's hidden drip moldings; smooth, 


CHEVY | 


Look under the hood. ‘ 


You'll find a big, modern fuel-injected Vortec 
V6 in the Chevy half-ton, with 15 more stan- 4 
dard horsepower than Ford's old in-line can 


Feel the difference behind 9 * 
the wheel. Test drive the 4 
taw iske pidm 
introduced in this decade: 


Excludes other GM products. 


7 


OLD NEW 
| FORD. 


makes Chevy more full-size pickup for you. 


CHEVY FORD 


Look at the cab. 
+ flush-mounted glass and new aerodynamic See how much easier the advanced new Chevy is to get in and out of than the old new 
mirrors that reduce wind noise. Drive the Ford. Then sit behind the wheel. And feel for yourself how much more leg room, shoulder 
Chevy. Listen to how quiet it is inside. room and total cab room Chevy has than Ford. 


L m 
FORD 


r 
e 
r 
á 
» Look at the corrosion protection. 
muster even with fuel injection. Then take the Chevy's built with more two-sided-galvanized steel than Ford. Chevy's paint is topped by 
+ wheel—feel how good Chevy drives with its a premium clear-coat finish; Ford's isnt. And run your hand along the lower body-side 
all-new standard 5-speed with overdrive. panels. Feel the special anti-chip stone protection. 
+ 
r 
lod 
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q Let it 
$ WIS, Together THE 2 oe" 


COMMITMENT PLAN Duckie up. 


See your Chevy dealer tor terms and YF AA E 
e aeaee : yi 


à Best-backed Chevys ever. 6-year/60,000-mile powertrain warranty pro 
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By DAN McCOSH Detroit Editor 
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Pontiac’s new STE all-wheel-drive system uses an open dif- 
ferential (above, left) to split torque 60-40 front to rear. The 
modular rear suspension (right) also demanded additional 


All-wheel-drive Pontiac 


Getting unstuck is only one reason for 
four-wheel drive. At least that’s the 
message being delivered by a pleth- 
ora of high-performance cars from Eu- 
rope and Japan, including the Audi 
Quattro and the new Toyota Celica. 
Wheels shouldn't just be going along 
for the ride even on dry pavement, 
goes the theory, particularly when big 
engines begin pawing around for more 
traction. 

Pontiac’s entry into the full-time 
four-wheel-drive field, a new all-wheel- 
drive version of the 6000 STE sedan, 


BMW’s new 5-Series adds bulk but features a more aero- 
dynamic shape than the old model line. 


doesn’t stretch for top performance. 
Likewise, basing the new four-wheel- 
drive sedan on the front-drive STE 
isn’t going to give a mountain goat 
pause running off road. 

Yet a spin up snow-covered Mt. 
Ranier in Washington makes the 
point: Pontiac has refined all-wheel 
drive for passenger cars to the point 
at which it is nearly imperceptible 
until you really need it—such as when 
you pass up one of those “tire chains 
required” signs. 

Pontiac completely re-engineered 
the STE to accommodate the extra 
driving axle. Getting the rear wheels 


chassis stiffening and modifications (main drawing) to ac- | 
commodate the drive shaft. The result is an improvement | 
in handling at least equal to the traction benefits. 


to do duty meant building up a spe- 
cial independent rear suspension based 
on the front axle of an S-10 pickup 
truck. To handle the new suspension, 
the chassis was stiffened with extra 
frame members. The power takeoff for 
the axle uses a second planetary gear 
differential to split torque between the 
front-drive transaxle and the rear-axle 
drive shaft. 

Pontiac also looked at some 80 
combinations of transmissions and 
differentials before settling on the 
straightforward open planetary setup 
to power the rear wheels. It means 
that one slipping wheel takes all the 

Continued 


VW’s new Passat comes in both station wagon and sedan 
models and switches to transverse-engine layout. 
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- Before you buy any radar detector, 
' check its references 


b 
Since our beginning in 1978, we've always Listen to the auto magazine experts. Below ord 
been committed to high-performance radar are their test ratings. And these are overall Today 
warning. The results of that commitmentareat ratings, not just quotes taken out of context. TOLL FREE 1-800-543-1608 
the bottom of this page. i mam Snan 
ir Ee We'll send proof 
Our strategy Just call us toll-free (1-800-543-1608) 
y Our engineers never stop working on the and we'll send you the most recent tests, com- prema 
challenge of radar warning. When they invent plete and unedited. Read for yourself exactly 
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power, and a manual locking device is 
needed to get the full potential when 
stuck. But Pontiac engineers argue it 
offers the best distribution of power 
under normal driving conditions. 

A viscous limited-slip clutch was 
considered but discarded because the 
drag of the seals holding the viscous 
fluid left the system partially locked 
under slippery conditions, according 
to Pontiac engineers. 

Driving the four-wheel-drive STE, 
I found that the modifications to the 
chassis, particularly the extra stif- 
fening on the independent rear sus- 
pension, were sometimes more notice- 
able than the four-wheel drive. One 
reason is that Pontiac opted for a 


Lotus Elan features a more rounded 
look for the fiberglass body and will 


heavy 60-40 front-end torque bias. 
This makes the STE feel much like 
a front-wheel-drive car in terms of 
straight-line stability and understeer- 
ing in slippery conditions. 

Another reason the STE project is 
a car to watch is because the rear axle 
assembly is a so-called “modular” de- 
sign. That means it is made as a sin- 
gle subassembly that could be bolted 
to other General Motors cars also. 


Stamp out disc brakes 


Up to now disc brake rotors mainly 
have been cast in a single piece, with 
the rotor surface machined to exact 
dimension. Now The Budd Co. says it 
has developed a two-piece construction 
method that uses a stamped steel hub 
assembly and cast-iron facings that 
provide a wear surface. The advan- 
tage, says Budd, is that the facings 
can be made of the gray iron selected 
exclusively for its property as a brake 
friction material, rather than the com- 
promise of iron that is ductile enough 


to use as a hub assembly as well. 

The new composite construction also 
is said to be about 20 percent lighter 
than conventional cast rotors and of- 
fers improved cooling ability as well. 


Teutonic transition 


West German auto makers BMW and 
Volkswagen AG are introducing main- 
stream models this year in Europe 
that soon will be on sale in the United 
States. BMW’s new 5-Series is longer, 
wider, and heavier than the boxy se- 
dans that set performance standards. 
Aerodynamics is improved with a 
more rounded shape based on the 
larger 7-Series sedans, while the five- 


PHOTO: HIDDEN IMAGE HANS G. LEHMANN 
use a small 16-valve power plant built 
by Japan’s Isuzu Motors. 


model lineup sold in Europe is pow- 
ered by six-cylinder engines with 
horsepower ratings similar to their 
predecessors. European models also 
get optional anti-wheelspin electron- 
ics, an addition to the anti-lock brakes 
currently in use. 

Volkswagen, meanwhile, expects to 


The new Knight differential is an all- 
gear limited-slip design. 


revive sagging sales of its U.S. Quan- 
tum line with a new Passat series now 
being introduced in Europe and going 
on sale in 1990 in the United States. 
The Passat switches to a transverse- 
mounted engine from the fore-and-aft 
configuration of the current Quantum, 
while a redesigned chassis expands 
interior room but remains virtually 
identical in size on the outside. Like 
the BMW 5-Series, the Passat has a 
new shape influenced by the wind tun- 
nel, including a front end without a 
conventional radiator opening. In- 
stead, air is ducted to the engine from 
under the front bumper. 


Improved 4WD differential 


The Gleason Corp. Torsen limited- 
slip differential is an all-gear system 
that relies on the non-reversing action 
of a worm gear to keep power flowing 
smoothly to all wheels—even if one 
is on a slippery surface and the other 
is not. The action is particularly use- 
ful in four-wheel-drive applications 
splitting power between the front 
and rear. The system’s complexity has 
made it expensive, however, and now 
it is being challenged by a similar de- 
sign developed by Britain’s Knight- 
Mechadyne Ltd. that promises similar 
performance at less cost. 

The Knight gearbox, like the Tor- 
sen, is based on the one-way, non- 
reversible characteristics of a worm- 
gear drive. An outer ring gear drives 
the two output shafts through an in- 
terlocked series of worm gears. The 
Knight unit uses a common tooth form 
for many of its gears, cited as a cost- 
saving feature. 


Latest Lotus 


Spy photos of the Lotus Elan, due to 
be introduced in 1989, reveal Lotus’s 
first front-drive effort, expected to be 
powered by a 1.6-liter Isuzu 16-valve 
engine. The fiberglass-bodied car is ex- 
pected to weigh about 1,600 pounds, 
which would mean lively performance 
even with the small engine. The Elan 
is Lotus’s first effort in a decade to 
build a low-cost sports car. 


ABS and tire mixing 

Mixing different sizes of tires, not rec- 
ommended in any case, may pose even 
further problems with cars that have 
anti-lock brake systems. The reason is 
that ABS depends on detecting small 
changes in rotational speed of a car’s 
wheels—and different-size tires oper- 
ate at different rotational speeds. I=] 
Contributor: David Scott (Europe) 
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measurements, 


LESSONS—Clear, well illustrated 
texts build your understanding 
of computers step-by-step. 


BASIC, WordStar, 
and CaleStar. 


Now you get it all. . . training for one of 


” America’s fastest-growing career oppor- 
L- tunities.. . training to service all com- 
L puters. . . training on a total computer 

™ system. Only NRI can give you the well- 

y- rounded training you need, because only 


NRI gives you a complete computer 

* system. . .computer, monitor, floppy 
disk drive, hard disk drive, software, 
even test instruments like a DMM and 

» logic probe to work with and keep. It all 

adds up to training that builds the 

+ knowledge and ability you need to suc- 
ceed as a computer service specialist. 


r Get inside the newest Sanyo Computer 
—fully compatible with the IBM PC* 
As an NRI student, you'll get total 
# hands-on training as you actually build 
your own latest model Sanyo 880 Series 
* computer from the keyboard up. It’s 
i fully compatible with the IBM PC and, 
best of all, it runs programs almost twice 
à as fast as the PC. As you assemble the 
Sanyo 880, you'll perform demonstra- 
tions and experiments that will give 


SANYO COMPUTER— 8088 
CPU double-sided disk drive, 


HARD DISK—20 megabyte 
hard disk drive you install in- 


DIGITAL MULTIMETER— 256K RAM, 4.77 MHz and fard dis y: 
Professional test instrument Mhz turbo speed. ee ee 
for quick and easy ‘ment in a forage capacity 


Get started now by building this 
fully PC = compatible computer 


you a total mastery of computer 
operation and servicing techniques. 
You'll do programming in BASIC 
language—even run and interpret 
essential diagnostic software. 


Understanding you get only 

through experience 

You need no previous knowledge to 
succeed with NRI. You start with the 
basics, rapidly building on the funda- 
mentals of electronics with bite-size 
lessons. You perform hands-on experi- 
ments with your NRI Discovery Lab 
and then move on to master advanced 
concepts like digital logic, micro- 
processors, and computer memories. 


Learn at home in your spare time 

You train in your own home at your 
own convenience, backed at all times 
by your own NRI instructor and the 
entire NRI staff of educators and 
student service support people. They're 
always ready to give you guidance, 
follow your progress, and help you over 


Train with NRI for a high paying 


puters. 


green screen 
text and graphics. 


DISCOVERY LAB—Using it, 
you construct and test 
circuits like those used 

with computers. 


the rough spots to keep you moving 
toward your goal. 


Free 100—page catalog tells more. . . 
send today 

Send the postage-paid reply card today 
for NRI’s 100-page catalog that gives all 
the facts about computer training plus 
career training in robotics, data com- 
munications, TV/audio/ 
video servicing, and 
many other fields. If 
the card is missing, 
write to NRI at 
the address 
below. 

*IBMis aregistered ~~ 
trademark of International 
Business Machines Corp. 
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McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue Wii 
Washington, DC 20016 wi i 


‘We'll give you tomorrow 


“Say, Smokey—”’ 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


Springs are sprung 


I own a 1970 Cadillac Sedan De Ville 
which has 95,000 miles on it. Recently 
I had the engine rebuilt and it runs 
like new, but the four coil springs in 
the suspension seem to have lost their 


resiliency. The Cadillac parts depart- 
ment tells me the 1970 springs are 
no longer available. 

Nathan D. Jacobson, Belmont, Calif. 


Ask around at some auto-parts stores. 
There are aftermarket companies that 


NordicTrack 

is the Best... 
Here's the evidence... 
A major university 
performance laboratory con- 
cluded NordicTrack users burned 
more calories and obtained sig- 
nificantly more cardiovascular 
exercise than from any other 
machine tested* 

More complete workout 
than an exercise bike 
The efficient arm exerciser 
on the NordicTrack pro- 
vides upper body exercise 
missing when sitting on a 
stationary bike. 

Safer, more thorough 
exercise than a rowing 
machine 

Unlike rowing machines, Bal Koch 
NordicTrack’s arm and le; lympic 
resistance can be adjusted Silver Medalist 
independently so you can set the 


@OOD rA 
BEER 


YB floor space and unfolds in seconds. 


Best way to lose weight 
Aerobic exercise is the most 
effective way to lose weight. 
Because no other exercise 
machine burns more calories 
than NordicTrack, you can lose 
weight faster without dieting. 
Easiest way to the best workout 
Exercise in the comfort and conven- 


ience of your home. Easy and fun 
to use. Stores in only 17x23 inches 


Duplicates the world's best 
exercise—cross country skiing 
Even if you've never skied, ina 
few minutes you'll 

be “tracking.” 
FREE BROCHURE 
AND VIDEO 


Nora cJrack 
Call Toll Free: 1-800-328-5888, 


In Minnesota 1-612-448-6987 In Canada 1-800-433-9582 
141 Jonathan Blvd. N., Chaska, MN 55318 


tension ideally for your arms and legs. OVHS (BETA 
No lower back pain with NordicTrack. 
*Scientific test results included in © 1988 NordicTrack | Street 
NordicTrack Brochure p hira eee a 
e 08 | 
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manufacture leaf and coil springs for 
cars and trucks going back quite a few 
years. I think you'll find springs avail- 
able that will fit your Cadillac. 


Adiabatic update 


What happened to your “super en- 
gine”? It was extremely interesting, 
but we haven't heard anything about 
it lately. How about an update? 

Robert D. Jensen, Prince George, B.C. 


General Motors Corp. had exclusive 
rights to the design for two years, but 
then dropped it in August 1987. I’m 
not sure where the project is headed 
right now. 


Timing-belt life 


I own a 1985% Ford Escort that has 
36,000 trouble-free miles on it. I have 
heard about timing-belt problems with 
Escorts. I want to know whether I 
should go ahead and replace the tim- 
ing belt as a safety precaution or just 
take my chances? I intend to trade in 
this car around October 1988, but I 
understand that if the timing belt 
breaks, a big engine repair bill results. 

Phillip E. Taylor, Trinity, N.C. 


It’s not a bad idea to go ahead and 
replace that belt. A new one doesn’t cost 
too much and doesn’t take long to in- 
stall. Inspecting the belt that’s in there 
is difficult; the belt is hard to see well 
enough to determine its condition. If 
the belt does break, pistons can col- 
lide with valves that are open at the 
wrong time, causing a lot of expensive 
engine damage. 


All-or-nothing brakes 


My 1979 Ford Pinto goes into full 
braking with the lightest of pedal 
pressure. The problem appeared after 
the master cylinder was replaced be- 
cause of an internal leak. A year be- 
fore, the vacuum booster was replaced, 
and the new one worked just fine. A 
second new master cylinder has been 
tried, along with a new pressure-reg- 
ulator valve assembly, but neither 
solved the problem. The vacuum read- 
ing to the booster is right on spec. The 
car stops straight without pulling to 
either side, but does it stop! It’s too 
dangerous to drive. 

Thomas N. Aaron, Menlo Park, Calif. 


I suspect a mismatch of master-cylin- 
der and power-brake parts, something 
sticking in the system, or incorrect 
plumbing to the vacuum diaphragm. 
In a vacuum power-brake system the 
brake pedal is just a trigger that acti- 
vates a big vacuum diaphragm. There's 
atmospheric pressure on one side of the 
diaphragm and 15 to 20 inches of vac- 
uum drawn from the engine’s intake 
manifold at the other side of the dia- 
phragm. This vacuum does the actual 
work that creates pressure in the hy- 
draulic lines to the wheels. The brake 
pedal and the vacuum diaphragm 
are supposed to be modulated so that 
more foot pressure generates more 
brake boost by drawing more vacuum. 
Clearly your system isn’t modulating, 
but goes right to full boost. 


Planning to tow 


I will retire soon and plan to travel 
about 10,000 miles per year pulling a 
25-foot trailer. I would like your ideas 
on what the tow vehicle’s drive train 
should be. I’m looking at vehicles with 
either the Ford 460-cubic-inch or the 
GM 454-cubic-inch engine. What do 
you think about add-on overdrive/ 
underdrive transmissions? Would a 
%-ton load-rated tow vehicle be a 
better choice than a ¥%2-ton? I am in- 
terested in economy as well as perfor- 
mance and reliability. 

G. J. Klein, Fort Worth, Texas 


In the interest of durability and the 
feeling of being comfortably in control 
at highway speeds, I suggest you go 
for a %-ton vehicle. But you're kid- 
ding yourself if you hope to move your 
roughly six-ton rig down the road 
without burning a lot of fuel. Putting 
all that mass in motion and pushing 
all that air out of the way takes a lot 
of energy. This will be the case with 
either the Ford or GM engines. 

I advise you to spend time carefully 
choosing transmission and rear-axle 
ratios and tire sizes that will best suit 
the kind of driving you intend to do. 
Work closely with your truck dealer on 
this; he has detailed engineering rec- 
ommendations that have been worked 
out through testing by the manufac- 
turer. Second-guessing this informa- 
tion isn't worth the risk. As for add-on 
drive-line components, I feel that you 
are less likely to have problems with 
built-in equipment that’s engineered by 
the vehicle maker. 


Coolant care 


I have a 1983 Cadillac Eldorado with 
a 4.1-liter aluminum-block engine 


with 28,000 miles on it. It is using 
one quart of oil every 600 miles. The 
service manager at the dealership says 
the high oil consumption is caused by 
a leaking intake-manifold gasket, and 
that the gasket has deteriorated be- 
cause the coolant was not changed 
and flushed every year. He says that 
this is necessary in an aluminum- 
block engine. 

Dick Schneider, Pasadena, Calif. 


I can’t say the service manager is 


wrong. Aluminum engine parts do 
oxidize considerably more than iron 
parts. Your best bet is to follow the ad- 
vice in the owner’s manual. In any 
case, the coolant in any engine will be 
in pretty bad shape after a year to 18 
months and need to be changed. Too 
many car owners neglect to do this. 


Got a car problem? Send it to "Say, Smokey—,"" PoPuLar 
Science, 380 Madison Ave., New York, N.Y. 10017. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 


Why build your 
own Classic Roadster? 


Because it’s a lot of fun. Thousands of satisfied 
customers have built and are now driving 
their own Classic Roadster, you can too. 
We put a lot of effort into our kits so 
you don’t have to. Assembly is easy 
and our quality is guaranteed. If you 
prefer, we'll custom build a roadster for you. 
‘|... part of a handful of manufacturers who are changing the 
face of the kit car industry” Hi Performance Cars Magazine. 
Also available MG, Jaguar, and 4 passenger Mercedes reproductions. 


call Today 1-800-444-4446 55: 


1619 
urbane 
— Yes! — — For International Export Call (701) 293-8866 _ 
| Please send me the following information: z | 
O East‘To-Assemble Kit Phone (Day): (—) | 
C Custom Built Roadster Phone (Eve): ( —) | 
Address: | 


V8, 
Austi 


Healey reproduction. 


A) CI FREE Color Brochure, parts & 


options info, and corporate report 
| B) O $5.00 16 pg. Product Catalogue, plus City: . State: Zip: 
| 24 pg. company, component & OOVISA [] MasterCard 
ricing info Exp. J. 


| C) O $15.00 VHS Videotape (corporate & 
model profile) plus “B” literature pkg. 
D) O $2.00 Profit Opportunities report 


Coupon must be compl 


process, 


ic Roadsters, Ltd. 
Main Ave., Fargo, ND 58103 


Also Available “Manufactured in Canada.” Canadians call 1-800-465-3333 
JUNE 1988 | 31 


TOYOTA SUPERCHARGED MR2 


Seeking the optimum mix of performance and handling, 
POPULAR SCIENCE pits the first production supercharged car 
in recent years against two fast-lane two-seaters with new 
suspensions: Toyota’s new Supercharged MR2, the Honda Civic 
CRX Si, and the Pontiac Fiero Formula Coupe V6 represent 
the latest thinking in high-performance sports cars. 


By DAN McCOSH 
Detroit Editor 


ternational Raceway. Brake, tap 

the throttle, shift, brake... too 
late, too slow. The Toyota Supercharged 
MR2’s engine speed drops. Exiting 
the turn at 2,500 rpm, supercharger 
pumping, the car ignores the blunder 
and the engine pulls smoothly. 
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S cene one: Turn six, Portland In- 


Scene two, local supermarket park- 
ing lot: “I guess you'll have to walk 
home,” suggests my wife as three bags 
of groceries take up every cubic foot 
of space in the Pontiac Fiero Formula 
Coupe, including the passenger seat. 
Naw, I balance them on my lap. 

The thrills and chills of a two-seat 
sports car transcend the best in driv- 
ing and the worst in utility, leading 
to no end of those “Must sell: getting 


married” ads in the classified section. 
The me-or-that-car syndrome is large- 
ly to blame for the limited market for 
such cars—a major factor leading to 
Pontiac’s recent surprise announce- 
ment that it is discontinuing the Fiero 
at the end of the 1988 model year. Re- 
gardless, the no-compromise approach 
puts cars like the Fiero, the Super- 
charged Toyota MR2, and the Honda 
Civic CRX Si off the top of the fun- 
driving scale. 

Aside from being strict two-seaters, 
this month’s test trio represents the 
latest generation in low-cost sports-car 
design. The ’88 model year brings new 
suspensions, transmissions, and en- 
gines. The new pieces are used in wildly 
different recipes, reflecting three phi- 
losophies of what a sports car should be. 

The Pontiac and Toyota use mid- 
engine setups, while the Honda uses a 


Two-seaters 


Forn 


artta 
aa Aaa 


n i PHOTOS BY GREG SHARKO ST 
‘a front-engine front-wheel-drive design. T =... MR2 HONDA CIVIC CRX SI 


All three cars have transverse-mounted 


N engines and a transaxle modified from 
j volume-production front-wheel-drive PONTIAC FIERO FORMULA COUPE V6 PONTIAC FIERO FORMULA COUPE V6 
cars—part of the reason for their low ai ee ee eas 
» cost. Despite the commonality, the 
three cars have characteristics that HONDA CIVIC CRX SI Ro SUE CGE i 
’ distinguish them at the touch of a key. 5 6 7 8 9 10 125 150 175 200 
The Fiero somehow comes across as 
7 the old man of the group. That is enpa 5 
ba partly because it has a couple of years Mhibaaihintethbel Lal SAS idanto r 
on its competition. But it also has 
a something to do with the car’s combi- 
nation of heft, solidity, and suspen- 
» sion tuning: Pontiac engineers have HONDA CNI s PONTIAC ERC eae A COURE NE 
chosen a stump-pulling, stable, but 
4 meine heavy-handed approach. PONTIAC FIERO FORMULA COUPE V6 c si 
ajor re-engineering of the suspen- 
p sion pieces and chassis was done on ERE a 
a the Fiero for 1988. Suspension changes "Toyota SUPERCHARGED MR2 TOYOTA SUPERCHARGED MR2 
included lengthened upper and lower 
Mm Continued 55 60 65 70 75 25 30 35 
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Spirited two-seaters continued 


le 


control arms in front to help reduce 
unwanted camber changes in corner- 
ing; reduced kingpin angle and scrub 
radius to reduce steering effort; and 
a shortened turning radius to improve 
parking maneuverability. Also, a new 
independent rear suspension quiets 
the ride. The result is a smooth, pro- 
gressive suspension. 

In making the changes, Pontiac 
moved the Fiero closer in concept to 
the Toyota MR2, which appears to 
have inspired the new suspension. The 
chassis of the cars are technically sim- 
ilar, although the execution makes the 
Toyota a lighter, quicker car. Compared 
with the front-drive CRX, though, 
both the Fiero and MR2 share the 
quirks of a mid-engine layout. 

Putting the engine where your 
mother-in-law ought to be was the 
brainchild of race-car designers who 
discovered that rear weight bias and 
engine mass near the center of the car 
make for quick turns and rapid accel- 
eration. The problem with a mid-en- 
gine car on street tires is twofold: The 
unloaded front wheels have a tough 
time finding enough grip to start a 
turn; and once the car gets around a 
corner, the rear weight bias has a ten- 
dency to keep on going around. That’s 
why driving a mid-engine car in slip- 
pery weather has been likened to driv- 
ing a hockey puck. 

But one man’s instability is anoth- 
er’s quick handling. Pontiac opted to 
build in straight-line stability with a 
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Sporty two-seaters at rest (front to back): Pontiac Fiero Formula, Toyota Supercharged MR2, and Honda CRX Si. 


high caster angle on the front wheels, 
while Toyota decided to live and let 
live. The result shows up in heavier 
steering effort for the Fiero at low 
speeds, while the Toyota wanders in 
crosswinds at high speeds. 


Close finish 


That the steering quickness of a 
mid-engine car is mainly a psycho- 
logical benefit was demonstrated in 
the slalom test: The front-engine, 
front-drive CRX finished in the middle 
between the Fiero and the MR2. Also, 
all three models were in the upper 
range of cars PopuLAR SCIENCE has 
tested, finishing within hundredths 
of a second in the high-speed run. 

Our test Fiero lacked the power 
steering that was introduced late in 
the model year, which made it an arm- 
ful to turn in quickly. In contrast the 
MRz2 steers with a feather touch, but 
took a deft hand to control, particu- 
larly when the throttle was lifted 
suddenly. I found that the equally 
quick-steering CRX proved to be the 
most pleasurable combination. Honda’s 
new CRX features a full wishbone 
front suspension, a design that mini- 
mizes friction and improves the ride. 
In the rear, a tricky forward-facing 
link keeps the rear wheels in line de- 
spite soft rubber bushings on the trail- 
ing arms. The result is a solid feel 
without the harshness that often came 
knocking in the old CRX. 

In the engine compartment, the dif- 


ferent approaches at first seemed a se- 
rious mismatch. The Fiero’s 2.8-liter 
V6 produces 135 horsepower at 4,500 
rpm and 166 pound-feet of torque at 
a leisurely 3,600 rpm. The CRX is 
powered by a 1.6-liter 16-valve four- 
cylinder engine producing 105 hp at 
6,000 rpm and 98 lb.-ft. of torque at 
5,000 rpm. In its base form, the MR2’s 
1.6-liter 16-valve engine puts out 115 
hp at 6,600 rpm, but the Roots super- 
charger with air-to-air intercooler 
pumps this up to 145 hp at 6,400 rpm, 
and increases torque 45 percent to 
140 lb.-ft. at 4,000 rpm. 

The hefty Fiero ends up with a 
weight-to-power ratio of 20.6 pounds 
per horsepower, compared with 19.9 
pounds for the Honda and 17 pounds 
for the MR2. Acceleration figures fol- 
lowed the ratios, with the MR2’s 7.2- 
second 0—60-mph run trimming both 
the Fiero’s 7.9 seconds and the Civ- 
ic’s 8.4 seconds. 

The MR2’s superiority in accelera- 
tion was matched by its ability to pull 
at low speeds and, in general, behave 
as if there were a big-block engine 
somewhere in its pedigree.The reason 
is found in a device about the size of 
a coffee can packaged neatly under 
the manifold—one of the first produc- 
tion applications of a belt-drive super- 
charger in recent years. 

The lobed blower produces boost in 
direct proportion to crankshaft speed, 
which means that unlike exhaust- 

Continued 
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— Back in The High Life. 
(slona) 


360016. Spyro Gyra— 
Stories Without Words. 
(Digtcol—MCA) 
334607-394601. 
Carpenters—Yesterday 
‘Once More. (A&M) 
339226. Gershwin: 
Rhapsody In Blue; more. 
Thomas, Los Angeles Phi. 
(DgitalCBS Masterworks) 
339903. The Cars— 
Greatest Hits. (Elektro) 
342097. Barbra Streis- 
‘ond—The Broadway 
Album. (Columbia) 
336396-396390. Billy 
Joel's Greatest Hits, 

Vol. 1 & 2, (Columbsa} 
343715. Vivaldi: Four 
Seasons— Maazel cond. 
(Digital—CBS Masterworks) 
344184. Copland: Billy 
The Kid/Rodeo Ballets — 
Slatkin, St. Louis Sym. 
|Digiol—Angel 

344622. Anita Baker— 
Rapture. (Elekro) 
345199. Beethoven: 


345827. Bob James and 
David Sanborn—Double 
Vision. (Womer Bros.) 
346544. Kenny G—Duo- 
tones. (Aristo) 

347492. Glenn Miller 
Orchestra—In The Digital 
Mood. (Digiol—GRP) 


Buddy Holly 


Master Tapes 


354449. U2—The Joshua 
Tree. \Isiand) 

347567. Gershwin's Song 
Book & Other Music For 
Piano Solo— Leonard 
Penna. (Angel) 

347955. Huey Lewis & The 
News—Fore! (Chrysals) 


Ever 
The Singles. (A&M) 

348458. Dvorak: Cello 
Concerto Yoo Mo; 


348649. Pachelbel Canon 
& Other Digital Delights— 
Davis, Toronto Chamber 


348987-398982. Lindo 
Ronstadt—'Round Mid- 
night. (Asylum) 
349134-399139. 
Beethoven: Sonatos 
Piano & Violin, Vol. 2— 
Stem, Istomin. (Digital — 
CBS Masterworks) 
349985. Johnny Mathis/ 
Henry Moncini—The 
Holywood Musicals. 
(Columbia) 

350587. ne Battle 
Sings Mozart. (Angel 


352633. Dolly Parton’ 
Linda Ronstodt/Emmylou 
Harris—Trio. Water J 
353771. Bolling/Rompol 
Soke a2 forties lace 
Piano Trio. (Digitat—CBS) 


61402, Tittany. 
a 


354902. Fleetwood Mac 
—Tongo In The Night. 
(Warner Bros.) 

360974, Squeeze— 
Babylon And On. (A&M) 
354472. Expose—Expo- 
sure. (Ansto) 

354514. Jody Watley. (MCA) 
354951. Mozart: Flute 
‘Quartets— Rampal, Stem, 
Accordo, Rostropovich. (Dig 
10 —CBS Masterworks) 


354985. Billie Holiday— 
From The Original Decca 
Masters. (Digitally Remas- 
tered—MCA) 


364695, Wynton Maes, 
Baroquess Masterworks) 


355362. Whitesnake. 
(Geffen) 
35515-99511 Princo — 
Sign Port 


355164. Vladimir Horowitz 
Favorite Encores. 
Masterworks) 


356667. Heart—Bad 
Animals. (Capitol) 

357087. Grateful Deod— 
In The Dark. (Aristo) 
356279. Glorio Estefan 
And Miami Sound 
Machine—Let It Loose. 
Epic} 


356287. Suzanne Vex 
Solitude Standing. ( 
356329. Randy Travis— 
(Wormer Bros.) 
356501. Benson/Klugh 
—Collaboration. 

Bros.) 
357079. Michael Brecker. 
(Ogio MCA impulse) 


138586. Bob 
Greatest Hits. ( ) 


219477. Seren & 


Hits. (Colmbe) 


231670. Jonis Joplin's 
Greatest Hits. (Columbia) 
244459. Santana's 
Greatest Hits. (Columbia) 


260638. Chicago's 
Greatest is Courbo) 
269365. The Bond—The 
Best Of The Band. (Copitol) 
286914. Fleetwood Mac 
—Rumours. (Womer Bros.) 


287003. Eagles Groctest 

Hits 1971-1975. (Asyum) 
291278. The Doobie 
Brothers—Best of the 
Doobies. (Wormer Bros.) 
291526. Emerson, Loke 


&Polmer—Brain Salad 
Surgery. (Attontic} 


panna, of the 50's, 60’s & 70's 


Sage ea | Stones— 


PAA Yes—fragile. 


353102. Jimi Hendrix— 
Are You Experienced? 
(Reprise) 

357616-397612. The Best 
Of The Doors. (Digitaly 
Remastered —Elekira) 
358887. Grateh Dood 
feet 


364430. Cat Stevens— 

Classics’ ‘Gum 24. (ABM) 

364935. Troffic—John 
Must Die. 


365361. The Who's 
Greatest Hits. (MCA) 
367102. Joni Mitchell— 
‘Court and Spark. (Asylum) 


362079. Michael Jackson— 


Bad. (Epic) 


359075. Aerosmith—Per- 
‘manent Vacation, (Geffen) 
360107, Billy Idol—Vital 
Idol. (Chrysalis) 

357350. Duke Ellingtor 
Orchestra—Digit 
(Digitol—GRP) 

357368. Hiroshimo—Go. 
(Epic) 


357640. Wynton 
Marsalis—Standard 
Time. (Columbio} 

357657. Beethoven: Piano 
Concerto No. 5— 
Perahia, BS 


Masterworks) 
357871. Tchaikovsky: 
Waltzes— S. Comissiona 


‘and Houston. 

(Digital—Pro Ane) 

357889. cepina ady 

The Kid; Appalachiar 

Spring i ote. — Bernstein, NY 
Phi. (i Remastered — 

CBS, 


358127. Kronos Quartet 
— White Man Sleeps. 
Volons; Ives; Bartok; etc. 
(Oigita—Nonesuch) 
358663, The Art of Alfred 
Brendel Volume 1 —"Vinu- 
oso Pieces.” (Vanguard) 
358929. Elton John Live In 
Australia. (MCA) 

358937. Handel: Royal 
Fremra Manae Nane 


259018. Pat Matheny. 
Group— Still Life (Talking) 
(Geffen) 

359695. Sarah 
Voughn—Brazilian 
Romance with Milton 
Nascimento. (CBMA) 
359711 Brohms: Piano 
Quartet, Op. 25— Muray 
Perchio, Members Of The 


‘Amadeus Quartet. 
{Digita—CBS Masterworks) 
359927. Debbie Gibson 
—Out of the Blue. (Atlontic) 


~~ 


~ 


y. 
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» 
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ow AND ZEN 


, Notting Like 
361675 Eun ABM) 


Sate 


David Lee Ri 
epar. (Warmer! 


oth- 
Bros) 


364018. Foreigner- 


— 365189. James Taylor— 
Inside Information. (Atlotic) 


ROBERT no Never Die Young 
362640, Linda Ron- (Colunbic) 
stodi—Conciones De 365247-395244. Verdi: 
Mi Padre. (Asykum) Requiem — Mut, Pio, Or. 
362657. Madonna—You  (Digioi—Angel) 
Con Dance. (See) 365254-395251. Vladimir 
362665. Cher—Cher. Felisman’s American “Live” 
(Geffen) Daa Bondsa co 
363051. Brahms: Piano nee lic (Doo 
Concerto No. 2; ete. — breathed i 
Houston- R. Sorkin; Szel, Gevelond . Miles Davis— 
‘356154, Wray (Arista Orch Remon Milestones (Oegitaly Romas- 
Witney. (Arista) perks Masterworks) tered—Cl Jazz Most.) 
362525. Steve Win- 363655, Barry Moni- 365502. George Thoro- 
wood— Chronicles. (Isand) anana aat Laer Aristo} 00d and fho Destroyers 
i 361972. Billy Joel— 362251. Ahmad Jamal— to be Bad. (EMI— 
$ 361170. Yes—Big 363739. Bronford Mor- 
366495, Tom Scot — Generator. (Atco) ehcp to Concert Seer ee 365619. ia Sy 
streamlines. (Digital—-GRP) 361147, Ro And 362277. Neil Diomond— (Columbia) . ioven: Sym- 
= 361139. REM.— p lan pan DoD beodieia he Hot August Night I. 363994. Lee Ritenour— Bhomia 9 Choral Nee 
Document. (18'S) Barbora Cook; Samuel Measan pee Portrait, (GRP) Payer (Digi Angel 
+ 361022. Tchaikovsky: Romey. (DigitaH MCA (Columbia) 362293. Andres Segovia, 364257. Arthur Fiedler & A 
P phony No. 6— Classics) j — The. Collection The Boston Pops— Paape hern 
eaten ‘Chicago 361279. World's Greatest 362129. BelindeCorisle | (Vol. 1) Bach. Digioly Copriecio ltalien; Capric- — aR 
Smeh Orch. (Digital Overtures—Strouss, —Heaven' (MCA) Remastered —MCA Classics} cio Espagnol. (Digitol 
(CBS Masterworks) Suppe, more. (Digiol— 362152. Robbie 362343. Stevie Wonder Orindoj 366161. ACIDC—Blow Up 
ro-Arte) Robertson. (Geffen) —Characters. (Motown) 364885, Neville Morri- Your Video. (Aint) 


J 4 361048. Diane Schuur 
and the Count Basie 


Orchestra, (Digital—(GRP) —In My Tribe (Elektro) 


FROM BUDDY—TO THE BOSS. Now it's 
"easy to add the best of yesterday and today 

to your CD collection. As a special introduc- 

Y- tion to the CBS Compact Disc Club, you can 
pick any six CDs for $1.00. All you do is fill in 
p and mail the application—we'll send your six 

CDs and bill you only $1.00, plus shipping 
. and handling, You simply agree to buy four 

more CDs (at regular Club prices) in the next 

two years—and you may then cancel your 
+ membership anytime after doing so. 
How the Club works. About every four 
+ weeks (I3 times a year) youll receive the 
‘Clubs music magazine, which describes the 
„ Selection of the Month for your musical 
” interest. ..plus many exciting alternates. In 
addition, up to six times a year, youmay 
* receive offers of Special Selections, usually 

at a discount off regular Club prices, for a 

~ total of up to 19 buying opportunities. 

If you wish to receive the Selection of the 
Month, you need do nothing—it will be 
shipped automatically. If you prefer an alter- 
nate selection, or none at all, fill in the 

© response card always provided and mail it 
by the date specified. You will always have at 


Y 


~. Selections with two numbers contain 2 CDs 
and count as 2—so write in both numt 7 


361600. 10,000 Maniacs 


362236. Tony Bennett— 
Bennett/Berlin. (Cokmbio) 


least 10 days in which to make your decision. 
If you ever receive any Selection without 
having 10 days to decide, you may return it 
at our expense. 

The CDs you order during your member- 
ship will be billed at regular Club prices, 
which currently are $14.98 to $1598—plus 
shipping and handling. (Multiple-unit sets 
may be somewhat higher) After completing 
your enrollment agreement you may cancel 
membership at any time; if you decide to 
continue as a member, you'll be eligible for 
our money-saving bonus plan, It lets you buy 
‘one CD athalf price for each CD you buy at 
regular Club prices. 
10-Day Free Trial: We'll send details of the 
Clubs operation with your introductory ship- 
ment. If you are not satisfied for any reason 
whatsoever, just return everything within 10 
days and you will have no further obligations. 
So why not choose 6 CDs for $I right now? 
ADVANCE BONUS OFFER: As a special 
offer to new members, take one additional 
‘Compact Disc right now and pay only $6.95. 
Ifs a chance to get a seventh selection at a 
super low price! 


© 1988 CBS Records Inc. 


‘CBS COMPACT DISC CLUB: Terre Haute, IN 47811 


366393. Ricky Skoggs— 
Comin’ Home to Stay. Epic) 


CBS COMPACT DISC CLUB, 1400 N. 
P.O. Box 1129, Terre Haute, Indiana 47811- 
Please accept my membership application under the terms outlined in this 
eanet BULL PTO sleet ade Te ERO 
shipping ond handling forall six. logree to more selections ot 
regulor Chib prices in the coming two years—ond may cancel my 
membership ot ony tme aher doing so. 
SEND ME THESE 6 CDs FOR $1.00 


id 
1129 


My main musical interest is (check one): (But/may always choose kom any category) 
(COHARD ROCK CSOFT ROCK OJAZZ OOCIASSICAL* 
(POP/EASY USTENING 


Prot Fest Nome Test Nome 


Zip 


Doyou hove o VOR? (04). OYes ONo 
Do you hove o credit cord? (03). OYes ONo 
ADVANCE BONUS OFFER: Also send me 
‘one more CD right now ot the super low price 
oft $6.95, which wil be biled to me. 


3/888 


‘Note: we reserve the right to reject any application or cancel any membership. Oflersnot 
available in APO, FPO, Alaska, Hawaii, Puerto Rico; please write for details of alternative 
offer.C residents: Toronto. Applicable sales tax added to all orders. 
p Wisssical members serviced by the CBS Classical Ciub. qwiRyAX  AMS/RY _} 


Spirited two-seaters continued 


POPULAR SCIENCE TEST RESULTS 


Gee 
TEST RESULTS a tl a 
‘Acceleration (sec.) crt « we? 
‘0-30 mph 2.86 234 2.24 
‘0-60 mph 8.36 7.93 7.18 
Brake test 60-0 mph 
Stopping distance (ft.) 147 159 163 
Pedal pressure, cold (Ibs.) 
(0.5-G stop) 10 12 8 
Pedal pressure, hot (Ibs.) 
(0.5-G stop) 15 9 8 
Handling test (mph) 69.82 68.72 67.65 
Maneuverability test (mph) 32.20 33.18 31.97 
Interior noise (dBA) 
At idle 52 55 52 
At 60 mph 69 68 69 
EPA FUEL MILEAGE (mpg) 
Highway 35 27 30 
City 31 17 24 
Dimensions and specs 
DIMENSIONS (in.) 
Wheelbase 90.6 93.4 1.3 
Overall length 147.8 163.1 155.5 
Overall width 65.7 68.9 65.6 
Overall height 50.0 46.9 48.6 
SPECIFICATIONS (as tested) 
Engine type In-line 4 ve In-line 
4 
Displacement (cu. in./liters) 97.0/1.6 170.9/2.8 97.0/1.6 
Compression ratio A asi Bol 
1 
105 @ 6,000 135 @ 4,500 145 @ 6,400 
98 w 5,000 166 @ 3,600 140 @ 4,000 
5-speed manual S-speed 5-speed manual 
4,25:1 3.35:1 4.29:1 
Variable ratio Rack-and-pinion Rack-and-pinion 
rack-and-pinion 
29.5 33.5 31.5 
Independent, Independent, MacPherson struts, 
double wishbone, coil springs, coil springs, 
coil springs stabilizer bar stabilizer bar 
Independent, trie Independent, dual 
multi-control link setup, link, 
double wishbone stabilizer bar struts, coil springs 
Brakes Disc/drum Disc/dise Disc/dise 
Curb weight (Ibs.) . 2,017 2,743 2,493 
F/R weight distribution (%) 60,9/39.1 44.2/55.8 42/58 
Fuel tank (gal) 11.9 11.9 10.8 
Trunk volume (cu, ft.) 23.0 5.9 2.6 (front) 
5.2 (rear) 
Base price $10,495 $10,999, $16,668, 
Price as tested $11,634! $12,740? $17,513 


Major options (over $100): "A/C $645, AM-FM stereo $397; ŽA/C $775, sun roof $375, option package No. 1 (tinted 
glass, tilt steering, continuous-cycle wipers) $300, rear defogger $145, AM-FM stereo $122; A/C $795 


Parts and service 


* Not applicable; 'n.a. not available 


EEEE 
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PS serviceability ratings 


driven turbocharger systems, it works 
virtually all the time. There is an elec- 
tric clutch that disengages at low and 
constant speeds, theoretically to im- 
prove fuel economy. But I found that 
the red instrument-panel Boost light 
was lit most of the time. 

Unfortunately, the complexity of the 
system is one reason the MR2 is priced 
so high compared with the other two 
cars (see table). I'd prefer the straight- 
forward approach of the V6 setup in 
the Fiero to that of either of the other 
cars, except for a cranky linkage that 
inhibits the Getrag five speed. 

The CRX’s drive train, perhaps the 
most efficient of the trio, is a free- 
revving, extremely flexible combina- 
tion that feels stronger than the num- 
bers indicate. Coming within one-half 
second of the Fiero with half of its dis- 
placement is proof enough of Honda’s 
accomplishment. 

The chassis of the Fiero is a steel 
subframe supporting plastic body pan- 
els. It’s a tight, rust-free design that 
also allows some design changes with- 
out altering the basic chassis. This 
idea finds expression in a GT fastback 
model that duplicates the performance 
of the low-cost Fiero Formula at a 
slightly higher price. 

The MR2 uses conventional steel 
construction, while the Civic is a com- 
bination of plastic panels and steel. 
All three cars are in the moderate 
noise range that inhibits listening to 
chamber music but doesn't threaten 
deafness, Still, the buzzing noises that 
churn in the Pontiac and Toyota re- 
mind me of trips to my dentist. 


Tester’s choice 


Along with the handling predictabil- 
ity, the lack of those noises is another 
reason why the CRX ends up my fa- 
vorite. And still another feature in its 
favor: Despite the two-seat approach, 
the CRX has loads of storage space 
under the liftback. I confess that the 
cute styling of the Fiero and even the 
contrived distinctiveness of the MR2 
don’t sway me when weighed against 
the noise, lack of storage, and quirks 
of a mid-engine car. 

Regardless, it is a tough choice. The 
supercharger gives the MR2 likely the 
best combination of fuel economy and 
performance of any car on the road. 

The Fiero has sorted out most of its 
early drawbacks, apparently just in 
time to get dropped by General Mo- 
tors Corp. Had it a bit more power, it 
would have comfortably challenged 
the high-powered likes of the Nissan 
300ZX and turbocharged Mazda RX-7. 
As it stands, the Fiero goes down in 
history as one of the more interesting 
design exercises in GM history. 

Sic transit gloria. oe) 
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TINSA Robert Bosch Power Tool € 
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Chalk Up 
. Another One For Bosch 
Circular Saws. 


Whether you're laying your lines 
down in chalk or in pencil, cutting 
them should be a test of your saw’s 
power, not your arm’s. 

So you'll be glad to know Bosch 
engineers have chalked up a saw that 


passes the test with flying colors: the 
new Bosch 1654 714" pivoting base 
circular saw. It packs 13 amps of power 
into a finely balanced 10.9 pounds to 
give it just about the best power-to- 
weight ratio in the business. 


That means easier cutting, less load 
on your arm. Which makes the 1654 
perfect for ripping tough plywood, 
cross-cutting 2x’s, making heel cuts 
in rafters, cutting out window open- 
ings in nailboard...In other words: 
just about everything. 


Avoid A Power Struggle. 

The 1654 features permanently- 
lubricated, all ball-and-roller bearing 
construction for smoother running 
and long life in the toughest condi- 
tions. Its big, textured rear-mounted 

handle gives you 

areach advantage 
—and lets even a 

gloved hand get a 

sure, solid grip. 

Plus, the pivot- 
ing base makes 
depth adjustment 
>, quick, easy and 

. accurate. The big, 

"| easy-to-use depth 

adjustment locking lever releases 

the base with a simple flip —no more 

struggling with hard-to-reach wing 
nuts. 

You'll also appreciate the ano- 
dized aluminum base that won’t 
mar work surfaces. The blade lock 
that makes blade changes fast and 
easy —with just one wrench. And 
the way brushes are easily changed 
from the outside of the saw—just 
pull the old ones out, drop the new 
ones in. 

So when you've got to take on a load 
of lumber, do it without taking on aload 
of saw, too. With the new Bosch 1654 cir- 
cular saw. Chalk up another line—and 
another great saw 
from Bosch. 


— 


“Quality You Can Hold On To,” 


Better Beta 


Sony’s answer to Super-VHS is ED Beta. It’s a recording system that exceeds television- 
broadcast standards for picture resolution. Another Beta-VHS battle? No. This system is 
geared to semi-professional users. 


By LEN FELDMAN 


in Sony Corp.’s New York City 

offices was filled with engineers 
from Japan. At the far end of the room 
I saw two of the company’s best video 
monitors flanking a smaller profes- 
sional monitor. With the draperies 
drawn, the glow of red LEDs from 
three VCRs drew my attention. 

“Those are Super-VHS recorders,” 
said Masao Tomioka, pointing to two 
machines sitting atop the monitor on 
the right. “And this,” he said, turning 
toward the VCR above the monitor on 
the left, “is our ED Beta machine.” I 
walked toward the EDV-9000, one of 
two ED Beta machines available in 
Japan. 

This was my first look at ED (for 
extended definition) Beta, Sony’s up- 
graded Beta system and answer to the 
Super-VHS (or S-VHS) system devel- 
oped by JVC [July ’87, Jan. ’88]. Sony 
claims ED Beta can deliver pictures 
of even higher resolution than Super- 
VHS. It’s so good the company believes 
that it will create a new kind of buyer 
—the “prosumer”—who is half profes- 
sional, half consumer. 


T he small crowded conference room 


Rare look 


ED Beta achieves its high resolu- 
tion in much the same way as Super- 
VHS—by a complete change in the 
recording system. As with S-VHS, 
the shift is so drastic that tapes 
made using the new equipment can’t 
be viewed on older players. (But old 
tapes can be seen on ED Beta ma- 
chines.) Taking full advantage of the 
new technology also requires high- 
resolution monitors. Only monitors ca- 
pable of close to 500 lines of resolution 
can display a true ED Beta picture. 
Those monitors are rare—but not in 
the room in which I’m standing. 

“Let’s try the machines,” said Tomi- 
oka, who heads the engineering team 
that developed ED Beta. The record- 
ers were connected to all three moni- 
tors, so I could compare the pictures 
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on different screens. Result: One VCR 
—the ED Beta machine—delivered 
pictures that looked like fine paint- 
ings or photographic slides projected 
on a good home-movie screen. It was 
clearly superior to the S-VHS ma- 
chines. How much better? My own 
measurements of S-VHS have con- 
firmed that it’s capable of delivering 
more than 400 lines of horizontal pic- 
ture resolution. Based upon test pat- 
terns shown to me, ED Beta was able 
to produce in excess of 500. (Both ED 
Beta and S-VHS are superior to live 
broadcast television. The American 
system of transmission can’t deliver 
more than 330 lines of resolution.) 


Boosting the frequency 


“Four technological advances are re- 
sponsible for ED Beta’s high resolu- 
tion,” Tomioka told me. “The first is 
what we call an Ultra Hi-Band record- 
ing system.” With any video system 
the way to improve picture quality is 
to store more picture information on 
tape. This can be accomplished by in- 
creasing the recording frequency. In 
the ED Beta system the color (or 
chroma) part of the video signal is re- 
corded at the same frequency as ear- 
lier systems. But the frequency for the 
luminance (or brightness) part of the 
signal is shifted from 4.4 megahertz, 
used in Super-Beta recording, to 6.8. 

The bandwidth is also increased, 
from 1.2 to 2.5 megahertz, because a 
broader band holds more video infor- 
mation. ED Beta’s recording frequency 
is higher than that of Super-VHS, 
which extends from 5.4 to 7 mega- 
hertz, with a bandwidth of 1.6. 

The second improvement is the use 
of metal particle tape. It records a 
higher density of signals than conven- 
tional tape. 

Third, like S-VHS units, ED Beta 
machines provide separate Y and C 
(engineering symbols for luminance 
and color) signals for the video moni- 
tor. To accept the separate signals, you 
need a TV monitor with a special 
input connector called a Y/C connec- 


tor, also known as an S connector. But 
even some of the newest monitors lack 
this input. How would ED Beta look 
on a monitor that uses the usual com- 
posite video (picture and color) signal? 

Demonstrators Fumihisa Sato and 
Takeo Kaneko quickly switched some 
cables, and pictures reappeared on 
both screens. My impression: The ED 
Beta pictures still offered more detail 
than S-VHS, though I was able to de- 
tect a bit of color interference on both 
screens. 

The fourth and final contribution 
that Tomioka mentioned had nothing 
to do with electronic circuitry or video 
signal processing. It was a purely me- 
chanical improvement—a newly de- 
veloped tape-stabilizer system. “It 
ensures a reliable tape transport and 
reduces jitter,” Tomioka explained. 

“When you're trying to squeeze out 
five hundred or more lines of resolu- 
tion, even the slightest amount of tape 
jitter tends to blur that definition,” 
added David Kawakami, manager of 
product communications. “The reduced 
jitter helps audio quality too, reduc- 
ing a form of distortion known as 
modulation noise by as much as ten 
decibels, or a factor of three to one.” 


Camcorder coming 


By the end of the demonstration I 
was convinced that ED Beta was the 
best half-inch videotape recording sys- 
tem I had seen. But I wondered who 
would buy it. In the summer of 1988, 
shortly after Sony introduces an ED 
Beta recorder—the EDV-9500—in 
the United States, it intends to fol- 
low up with an ED Beta camcorder 
that will have the same picture reso- 
lution. “People who videotape wed- 
dings and other such events for a fee 
will be able to use the new camcorder,” 
said Tomioka. “When they edit the 
tape to make a final version, the next- 
generation tape will still be better 
than either Beta or VHS. The viewer 
will see pictures that are as good as 
broadcast-quality TV.” Not bad... for 
the average prosumer. 
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Is it better to give than receive, or the other way around? 


Father's Day is a time for 
respect. For loyalty. And for 
reexamining the old 
platitude about giving and 
receiving. 

Consider the Braun 
shaver. 

Never has there been a 
more elegant argument for 
the virtues of receiving. 

Its thin profile is designed 


to fit the face as comfortably 
as the hand. The rubber 
knobs on its grip actually 
quiet motor noise, as well as 
provide a firm hold. And its 
unique foil is ultrathin and 
platinum coated to help 
provide a smoother, closer 
shave. 

Braun's rechargeable 
shavers even charge in an 


hour, instead of the usual 
twenty-four. And perform 
equally well with or without a 
cord. 

This has not only made 
Braun better to receive. It 
has also made Braun the 
best-selling foil shaver in the 
world. 

But inevitably, there will 
be a few disappointed 


fathers who won't receive the 
Braun shaver they wanted 
for Fathers Day. Which calls 
to mind another platitude. 

If you want something 
done right, you've got to do 
it yourself. 


Designed to perform better. 


Lessons from a forest fire 


“We came within a quarter-inch of los- 
ing our home,” said POPULAR SCIENCE 
consulting editor Richard Day. “At 
10:30 p.m. the fire had crested the 
edge of the canyon below our home, 
and fingers of fire made their way 
down the slope.” 

Perched on one side of Palomar 
Mountain, Day’s home and studio sur- 


vived the hellish fire last fall, but four 
houses in the area were destroyed. 

Day’s story is the exception, not the 
rule. Says John Marker, a fire protec- 
tion specialist with the US. Forest 
Service, “In the last two years alone, 
nine million acres of private, state, 
and federal land have been burned by 
wildfire.” 


Take your 
best shot! 


See the complete 
assortment of ARROW 
fastening tools, staples, 
fasteners, glue stix and 
rivets, available at all 
leading Hardware, 
Home Center, and 
Discount Department 
Stores. 


Arrow Fastener Company, Inc. 
271 Mayhill Street, Saddle Brook, N.J. 07662 


In Canada: Jardel Di: 
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One reason Day’s house survived: He 
had recently installed rooftop sprin- 
klers. He turned them on just before 
the family evacuated. And a few days 
before the fire struck, Day had raked 
the area around his house for a sec- 
ond time, in preparation for an insur- 
ance inspection. “In the eighteen years 
we've lived here, we never raked twice 
before,” he admits, “even though the 
forest service recommends it.” 

Steve Arno, a research forester with 
the Forest Service's Intermountain Re- 
search Station in Missoula, Mont., rec- 
ommends other common-sense steps 
that owners of woodland homes can 
take to reduce the risk of losing a 
house to a forest fire. 

© Thin trees within 100 feet of the 
house. 

© Remove lower branches, especial- 
ly dead ones, from trees, and prune 
off branches that overhang the roof. 

© Create a 15-foot-wide fire barrier, 
such as a watered lawn or driveway, 
around the house. Without such a fire 
break, even minor creeping fires can 
destroy a home, according to Arno. 

© Don't stack firewood next to the 
house. 

© Remove combustible materials 
from roof and gutters regularly. 

@ If you have a woodburning stove, 
be sure the stove and chimney meet 
safety standards. 

e Have an adequate water supply, 
and have it accessible to firefighters. 

@ When building a woodland home, 
use noncombustible roofing materials. 

“Also, be sure that paths and walk- 
ways are wide enough so that a fire- 
fighting crew can get through to your 
house easily,” adds Marker. 

The National Fire Protection Asso- 
ciation (NFPA), the authority on fire 
codes and standards, recommends that 
once you’ve taken these preventive 
measures, equip your home with tools 
for firefighting. The roof sprinklers 
helped to save Day’s house, but even 
such common items as fire extinguish- 
ers and garden hoses can be crucial. 

Day’s story is one of victory edged 
with tragedy. “Parts of our place look 
like the moon, they’re so barren,” he 
reports. Sixteen thousand acres of 
Pauma Valley and Palomar Mountain 
were burned by that fire, and $4.2 mil- 
lion was lost in damages. 

Now the Forest Service, the NFPA, 
and other agencies have started a joint 
effort to educate designers, builders, 
landscapers, and homeowners on how 
to protect structures in wooded areas. 
“We don’t want people to stop dream- 
ing of a place in the country,” says 
Marker. “We just want to make sure 
that when they finally get it, they 
keep it longer than one wildfire sea- 
son.”—Jennifer Hume 


Advertisement 


Save Gas, Save Engine with ‘POLY’ 


GUARANTEED LOWEST PRICE (SEE DETAILS BELOW) 


The following introduces one of 
the most fully tested and creden- 
tialed g: ving, friction reduc- 
ing engine treatments evertoreach 
the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear. 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The “Consumers 
Digest” magazine (March/April 1982, 
p. 35) states “Slick 50 does reduce en- 
gine heat and ordinary wear, and our 
informal tests indicate that it will im- 
prove gas mileage by about two or 
three miles pergallon.. .. Slick50 does 
exactly what Petrolon claims it does.” 
Researchers at anationally respected 
research laboratory, after applying 
a powerful ultrasonic cleaning pro- 
cess to a Slick 50 treated engine part, 
were surprised at its permanence. They 
stated, “We actually expected the Petro- 
Lon Slick 50 TFE Resin coating to also 
be removed, but later found it was still 
there.” 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. #33.49). An FAA test simulating 
1400 hours of engine use showed 
almost zero engine wear! 

TUV, a German testing laboratory 
with credentials every bit as presti- 
gious as our Underwriters Laboratories, 
tested Slick 50 in 1986. They found 
substantial increases in both gas mile- 
age and horsepower. Their tests showed 
that these gains were due to a reduc- 
tion in friction, 

Atest doneat the San Diego State 
University revealed that, “Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university.” The Space Shuttle Colum- 
bia uses the chemical “poly” in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic ofall isa 
torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 


AUS. QUART/.946 LITER 


vaniaand shown on television station 
WIVE. Three cars with between 75,000 
and 129,000 mileson them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oiland 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for 30 minutes, and leave it in the 
crankcase for 3,000 miles. Add two 
quarts for engines with oil capacities 
of seven quarts or more. 

Slick 50 gives a perma: t coat- 
ingsoyou need to treat only once, not 
each time you change oil. Slick 50 is 
also excellent for turbocharged engines, 
aluminum block engines and rotary 
engines. 

WILL IT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction, 
Slick 50 does all of the following: it 
increases gas mileage. |t increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 


in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gas is poor in lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear can delay 
costly overhauls which can in fact 
cost well over $1,000. Slick 50 elimi- 
nates the “lubrication starvation” that 
all cars experience when first started 
before the oil has a chance to circu- 
late. Up to 90% of the wear onacarcan 
be caused by this lubrication starva- 
tion. You receive all of these benefits 
than the cost of two tanks 
$39.95). 

WILL SLICK 50 HARM MY EN- 
GINEOR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc.), 2-Cycle Engine 
Treatment, Grease, Fuel Conditioner, 
and Fabric Protector. Free information 
is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick” for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-772-4797) 
orsendto: FORT MORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 

GUARANTEED LOWEST PRICE! 
If at time of purchase you have seen 
Slick 50 advertised in a current maga- 
zine at a lower price, we will beat that 
price by $2.00 per quart. 
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O I enclose $39.95+#4.00 shipping & hand. 
O I want 2 or more (free shipping & hand.) 


O check O cop. O visaymc 
Card * Exp. 
Name a 
Adres estren addres for UPS deine 

City ——— 

State Zip 


PUT ANEW 
CEDAR ROOF OVER 
YOUR OLD ROOF. 


There's nothing like Red Cedar shingles and 
shakes to add beauty and value to a home. 
And nothing simpler. You'll eliminate the litter 


and expense of removing your old roof. And 
reduce your energy costs, because you're add- 


ing one of nature's best insulators. 


Experience Red Cedar. And experience an 


enduring American tradition. 


Name 


Address 


State 


| City 


Zip | 


RED CEDAR SHINGLE & HANDSPLIT SHAKE BUREAU 


Suite 275, 515 116th Avenue NE, Bellevue, WA 98004. 


You've worked hard to make your 
lawn and garden beautiful, but the 
only things coming up are those dirt 
mounds that announce — you've got 
gophers! 

You can’t surrender to these ro- 
dents. But gas, poisons and traps 
might hurt the kids or pets. And any- 
way, they'd only make you feel like a 
murderer. 

Technology's solution is the 
GoPherlt.™ Unobtrusive 
to humans and house 
pets, this foot A 
long invention 
emits a sound 
every 15 seconds, 
day and night. It 
drives gophers and 
other burrowing ~- 
rodents within 1000 square 
yards so crazy, they’re out of 
their holes - and your yard- 


ie 


Each 12” stake has a 6” green 
battery housing and 
weighs 1 pound. 


BEAT GOPHERS WITH 
HIGH TECHNOLOGY. 


forever! And the only 
servicing this waterproof < 
device needs is a twice-a-year WAA 
change of 4 “D” batteries. à 

Order it now with our 30 day, 
money-back return privilege. Better 
yet, order several. And clear your 
yard of gophers while you keep your 
conscience clean. 

Credit card holders may order 
using the toll-free number below. Or 
send your check (add sales tax in 
CA). Remember to mention the pro- 
duct number, and include delivery. 
E 1GoPherlt! WS#001 $49. ($3) 
E Set of 2— WS#002 $94. ($4) 
W Set of 4— WS#003 $185. ($5) 

Order toll-free 24 hrs. a day 


800-443-0100 ex.s90 
RYANS” 


B Y è MAIL 


——— 
23010 Lake Forest Dr., Suite D321 
Laguna Hills, CA 92653 
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A new way 
to measure 
radon 


In the past, homeowners seeking to 
check their houses for radon contam- 
ination had to choose between two 
practical, low-cost alternatives: char- 
coal canisters or alpha-track detectors. 
Charcoal canisters make radon mea- 
surements for up to one week; alpha- 
track detectors make longer-duration 
samplings—from one month to a year 
(“Radon Exclusive,” Nov. ’85]. Recently, 
the Environmental Protection Agency 
tested a type of home radon monitor 
called E-PERM, or Electret-Passive 
Environmental Radon Monitor, which 
is capable of making both short- and 
long-term measurements. 

The E-PERM is a simple device that 
uses an electrostatically charged plas- 
tic dise—called an “electret”—to sense 
radon concentrations in air. Once ac- 
tivated, the electret’s surface, which 
has a positive charge, attracts nega- 
tive ions produced by decaying radon 
gas that enters the canister. The re- 
sulting reduction in electret voltage 
is used to calculate ambient radon con- 
centrations when the device is sent to 
a testing laboratory. 

“It can be used repeatedly until all 
the voltage in the electret is used up,” 
says Jack Dempsey, co-inventor of the 
E-PERM and chairman of Rad-Elec, 
Inc., the manufacturer. 

The EPA's Richard Hopper, who con- 
ducted the tests, concludes, “E-PERM 
fills a gap between charcoal and alpha- 
track detectors. It emerged as a via- 
ble and reliable instrument that may 
be used to measure radon with accept- 
able accuracy.” 

E-PERM’s $25 price includes lab 
analysis. Replacement electrets are 
available for $10. Rad-Elec, Inc., 
Box 1126, Frederick, Md. 21701.— 
Eduardo R. C. Capulong 


POP-UP LID- 


METAL CANISTER 
ELECTRET / 
| FILTERED HOLES, 


To activate, unscrew the lid to expose 
the electret. After a set period of time 
(E-PERMs can be used to make mea- 
surements from 2 to 365 days), screw 
the lid back on and send the canister 
to Rad-Elec for analysis. 
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SELECT 5 BOOKS 


for only $3.95 


(values to $126.70) 
„and get a Free Gift! 


{TROUBLESHOOTING AND 
REPAIRING 


SOLID-STATE TVS 
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Electronics projects . . . ideas . . . the latest technology 
all at up to 50% off publishers’ prices! 


nae > PSAN 
ELECTRONIC Acon 
PROJECTS BO oeren 


2790 $18.95 


1999P 


1300P $24.95 


Counts as 2- 
RET MAJOR HOME 
ELECTRONICS APPLIANCES 

THEORY = 
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aN 
1775P $18.95 -2635 $19.95 1793P $9.95 _2747_ $21.95 
FREE when you join! 


Reference Guide to Electronics 
Manufacturers’ Publications 
s (a $6.95 value!) 


to ect 
Mawuloctwrers 


Publications 


A time- and money-saving list 
from all of product literature i | 
the major electronics suppliers. 


Membership Benefits + Big Savings. in addition to this introductory 
offer, you keep saving substantially with members’ prices of up to 50% off the 
publishers’ prices. + Bonus Books. Starting immediately, you will be eligible for 
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. * Club 
News Bulletins. 14 times per year you will receive the Book Club News, describ- 
ing all the current selections—mains, alternates, extras—plus bonus offers and 
special sales, with hundreds of titles to choose from. + Automatic Order. If you 
want the Main Selection, do nothing and it will be sent to you automatically. If 
you prefer another selection, or no book at all, simply indicate your choice on the 
reply form provided. As a member, you agree to purchase at least 3 books within 
the next 12 months and may resign at any time thereafter. + Ironclad No-Risk 
Guarantee. If not satisfied with your books, return them within 10 days without 
obligation! + Exceptional Quality. All books are quality publishers’ editions 
especially selected by our Editorial Board. 


© 1988 ELECTRONICS BOOK CLUB®, Blue Ridge Summit, PA 17294-0810 
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BADLY RUSTED? 


SAVE IT WITH 
NEUTRA RUST! 


Neutra Rust is an amazing new 
RUST CONVERTER that pene- 
trates rust and converts it to a 
rust resistant paintable surface. 
No priming necessary. 


Use Neutra Rust on— 
Automobiles * Outdoor 


Marine Parts Furniture 
Drain Pipes 
Gutters Mailboxes 
Hinges Wagons 
Bicycles Railings 


FOR ALL RUSTY SURFACES! 
HOME & INDUSTRY! 

Available in 8 oz., 16 oz., 1 gallon, 5 gallon 
and 50 gallon drums. 


NEW YORK BRONZE POWDER CO., INC. 
For Mail Orders Call: 1-800-221-6545 
For further information about NEUTRA RUST, write to: 
Jeff Morrison, VP Marketing, New York Bronze Powder Co., Inc. 
481 Doremus Ave., Newark, NJ 07105 
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ESTEREL, QUEBEC 
The vibration in the pedal was famil- 
iar as I braked the Saab 9000 on a fro- 
zen lake, but it wasn’t as severe or as 
noisy as other ABS-equipped cars I’ve 
driven. Saab-Scania AB’s ABS+3 anti- 
lock-braking system still brought the 
car to a remarkably short controlled 
stop on the thick lake ice, however. “We 
believe we have a world-record stop- 
ping distance from 100 kph [62 mph],” 
says Uno Dahl, Saab’s manager of com- 
plete car testing. “We've stopped in 43 
meters [141 feet]. The best had been 
46 meters [151 feet].” According to 
Dahl, Saab’s ABS can cycle the brakes 
on and off 12 times per second. (Other 
ABS systems are capable of 8 to 10 
cycles per second.) Also, complete 
brake systems can be fully tested by 
the maker, Alfred Teves GmbH, in West 
Germany before they’re shipped to 
Saab in Sweden. ABS+3 is standard 
on Saab 9000s in 1988,—R. L. Stepler 


Saab’s ABS +3 consists of three compo- 
nents: a hydraulic booster, pump, and 
reservoir; a dual-logic computer (also 
see below); and sensors at each wheel. 
There are three brake circuits: one for 
each of the front wheels and one for 
the rear wheels. 


The ABS+3 computer has two micro- 
processors that check each other for 
agreement before sending commands 
to cycle the brakes. 


Platinum Technology Guarantees 
Mileage Increase By 22% 


Platinum technology in automobiles 
has finally been put to a good use, helping 
the consumer’s pocketbook. A device 
called “Platinum GaSaver,” patented by 
National Fuelsaver Corp., increases the ef- 
ficiency of your combustion so effectively 
that your mileage is guaranteed to increase 
22% in gasoline engines. 

Unlike its cousin the catalytic con- 
verter, Platinum GaSaver increases per- 
formance. As stated on the package itself, 
“The Injector itself takes only minutes to 
install, while the platinum entering the 
engine increases the percentage of each 
gallon burning in the engine from the nor- 
mal 68 percent to 90 percent. 

“Normally, that 22% would only burn 
when it came in contact with the platinum- 
coated surfaces of the catalytic 
converter.But with the GaSaver introduc- 
ing the platinum into the engine, platinum 
catalysis can now burn that fuel in the 
engine where the release of that heat and 
energy is harnessed to drive that vehicle. 

“With 22 percent more of each gallon 
burning in the engine, 22 percent fewer 
gallons are required.” 

Although this product is fairly new to 
the public, industry has been using this 
knowledge for years. Many large oil com- 
panies use the same technology to increase 
their refinery profits by millions per year. 

Now that the consumer is aware that 
large companies profit from this catalytic 
process, it is time the consumer profit as 
well, 

Believing in the public interest, Joel 
Robinson of National Fuelsaver Corp. 
developed this simple device. After years 
of research and development, along with 
overcoming extreme obstacles, National 
Fuelsaver Corp. now offers their product 
nationwide. 

Platinum GaSaver is not only cost ef- 
fective, but conforms to all Federal and 
State pollution standards. Enclosed with 
each device is helpful printed material in- 
cluding confirmation by the federal gov- 
emment that the product meets and exceeds 
mileage claims made. A copy of the test 
results accompany each unit. 

Acting as a brochure, we have included 
several displays in this article for your 
review. 

After reading all of the information 
offered to you, call the number below so 
you toocan save with platinum technology. 
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for platinum 
(GaSaver Concentrate) 
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HOW THE PLATINUM GASAVER SYSTEM WORKS 


Dealerships Welcome 


With the success of Platinum GaSaver 
sweeping the nation, wholesale dealers are 
needed at all levels in most areas. 

“One out of ten inquiries we receive are 
interested in being involved with market- 
ing the GaSaver. This could be an opportu- 
nity of a lifetime,” responded Ronald A. 
Davidoff, responsible for one of the largest 
marketing areas in America. “If anyone is 
willing to put forth an honest effort, they 
can’t help but be successful.” 

Being respectful of the product’s integ- 
rity, only honest and sincere individuals 
will be allowed to market this product. 

Needless to say, many “fly by night” 
outfits have come and gone. Only products 
that are legitimate will be accepted by the 
public. 

If you agree with the above ideals, and 
are willing to put forth the effort, your call 
would be most welcome. Please call 
extension 25. 


800-327-9078 


We are the only authorized National Distributor for 
National Fuelsaver Corp., Clinton, Mass. 


What the GaSaver 
Guarantees 


The GaSaver guarantees uncondition- 
ally a mileage increase by 22%. With the 
cost of vehicle maintenance and petroleum 
products continually rising, it's about time 
this stranglehold comes to an end. 

But the good news doesn't stop there. 
Performance increases dramatically be- 
cause our process increases octane 4 points. 

Probably the most valuable asset of- 
fered is the extending of your engine life by 
removing carbon deposits. 

America, How can you afford not to use 
Platinum GaSaver? All of the above attrib- 
utes are guaranteed. 


GUARANTEE 


If within 6 months of purchasing 


the retail product you are not 100% 
satisfied, simply return the unit 


Documented test results 
accompany every GaSaver 
Ltt tt 


ORDER BY BALL i Rost Send me one GaSaver 
Notional Febo tA 85012 — Send me GaSavers (2 or more). 
M-Sat. ORDER BY PHONE 6am-7pm C Contact me about wholesale ordering 
800-327-9078 Sat Nae EB COE “Bp Date 
In Arizona: 274-6995 OOO DD Oseo 


ae 


Father's Day/ 
Graduation 


Gift Ideas 


=| rom tires to basketballs, from rafts to 
rubber ducks, the Black & Decker 

Air Station™ inflates everything. Fast. The 
Air Station delivers up to 120 psi, plugs into 
any AC 120 outlet, and it weighs less than 
five pounds. Available at hardware home 
centers, discount department stores and 
automotive stores, the Black & Decker Air 
Station™ is always at your service. 


orelco Shavers. We Made Close 

Comfortable. Norelco’s Rotatract 
950RX has a patented “lift and cut” system 
with special lifters that lift and hold each 
hair a split second before the blades cut it 
off. And the shave is not only skin close, 


but incredibly comfortable. Norelco’s one 
hour quick-charge lasts up to three weeks, 
and a digital charge meter and alarm 

warn when batteries are low. The Rotatract 
950RX by Norelco. The perfect gift for every 
man on your list 


or Dads Who Do Heavy 

Driving. It's the new 
Skil Super Twist™ cordless 
power screwdriver. With twice 
the torque of our best-selling 
Skil Twist®, the Super Twist 
drives larger, longer screws 
even faster. Also has an auto- 
matic shaft lock and room for 
bit storage right in the handle. 
At hardware stores and home 
centers everywhere. 


> 


S ome products dazzle you with fancy 
features, but Honda's EX650 genera- 
tor takes a different approach. Its most 
impressive point isn’t an add-on; it's some- 
thing Honda left out—noise. The EX650 
is one of the quietest generators available, 
yet it produces a full 650 watts of power. 
And it's fully portable as well. For more 
information, look for the Honda Power 
Equipment dealer in your Yellow Pages, 
or call 1-800-426-7701. 


| he gift for anyone on the go. The 
striking new Cobra Trapshooter 
Ultra (RD-3170). It's the raciest, most sophis- 
ticated radar detector ever. It combines 
European styling with the latest perform- 
ance features and superior sensitivity to 
effectively detect even instant-on/pulse- 
type radar signals. Includes three selectable 
alarms: voice (“be careful, slow down”), 
melody or tone; plus separate “X” and “K” 
band indicators. Yet it fits in your hand. 
Get the gift that looks out for the person 
on the go—the Cobra Trapshooter Ultra. 
Call 1-800-COBRA-22 for the retailer nearest you. 


| he Cordless Screwdriver from Black 
& Decker marks the turning point 
in the history of screwdriving. Because now 
you can drive up to a hundred screws on a 
single charge. Now that’s powerful. Availa- 
ble at hardware home centers and discount 
department stores, once you try the Cord- 
less Screwdriver there's no turning back. 


Å ideal gift for Fathers Day or Grad- 
uation, the Mini-Mag Lite® flash- 
lights (Models AA and AAA) shine 70 times 
brighter than ordinary penlights with 2⁄2 
times less battery drain. Beautifully ano- 
dized and approximately 5” long, the Mini- 
Mag Lite® flashlights feature spot-to-flood 
focusing beam, a spare bulb in the tail cap, 
and a limited lifetime warranty. Proudly 
made in the U.S.A. Available at fine gift, 
department and sporting goods stores. 


WATER FLOW 


EVAPORATION COVER 


FRESHWATER STORAGE 


SEA WATER 


The cheapest way to build a reservoir is to 
put it in the ocean, where water pressure out- 
side the tank balances that inside. It doesn’t 
even need a bottom: Fresh water floats on salt 
water, and the two don’t mix. 


By DAVID SCOTT 
Drawing by Ron Carboni 


irrigation is a big problem in many developing coun- 

tries. During the monsoon season, rivers swell with 
potable rainwater. But it rushes out to sea and mingles 
with salt water. When the dry season comes, there’s no 
fresh water to be found. 

Ordinary storage tanks are a costly solution, so Karl 
Dunkers, who heads a Swedish engineering firm, devised 
another way to maintain a year-round water supply. His 
scheme: store water in bottomless floating tanks, moored 
near the mouth of a river (see drawing). Because the water 
pressure outside the tank matches the pressure inside, 
expensive structural supports aren't required. 

“It’s a simple concept based on the principle that fresh 
water is lighter than salt water,” Dunkers told me. “The 
difference in density prevents the two liquids from mix- 
ing.” Actually, some diffusion does occur. But it happens 
slowly and affects only the bottom layer of fresh water. 
Rainwater collected in the tank compensates for the loss. 

The floating tanks are at sea level, so they can be filled 
by small low-power pumps. “We pump river water directly 
into the top of the container, and it displaces the heavier 
salt water,” Dunkers explained. 

Because the tanks are bottomless, silt and debris sink 
to the seabed. A plastic cover limits surface evaporation, 
so the water can be stored for long periods. When the dry 
season arrives, the fresh water is pumped back to the main- 
land. Dunkers claims the floating tanks could even 


F inding fresh water for drinking, cooking, and land 


54 | POPULAR SCIENCE 


ANCHOR CHAIN 


GD) CONCRETE 
D ANCHORING 


6——weicuts 


———— 


Floating tank’s PVC curtain, held in place by pontoons and 
weights, surrounds fresh water pumped from a nearby river. 
A plastic cover reduces evaporation. The tank is anchored 
to the seabed and tethered to the coast by a buoy and a 
counterweight cable that allows for tidal movements. In dry 
periods water is pumped back to the shore, where it’s fed 
to irrigation lines or treated for household use. In the photo 
above, a hexagon of pontoons supports the submerged plas- 
tic skirt of the original tank—a small demonstration unit 
moored 200 feet off the western coast of Sweden. 


be towed, in calm seas, to drought-stricken coastal areas. 

The first floating tank is 60 feet in diameter and 16 
feet deep, and it holds 300,000 gallons (see photo). Dunkers 
envisions much larger containers, 240 feet across with 
65-foot plastic skirts, which would store 18 million gal- 
lons. “The cost per volume drops sharply with size,” he 
said. “Several tanks could be linked in offshore chains for 
massive capacity.” 

The tanks may be used to store other liquids too. In 
1983 the New York City Department of Environmental 
Protection wanted to find a way to contain sewer overflows 
during storms. Because treatment plants can’t handle the 
volume of runoff generated by heavy rains, tunnel-like 
concrete outfalls carry water and diluted sewage directly 
to the harbor. The city is now using Dunkers’ design to 
build a million-gallon holding tank in Jamaica Bay. Angelika 
Forndran, water-quality section chief for the department, 
describes the experimental tank as a giant plastic bag 
with baffles that let rainwater pass, but trap pollutants. 
The sewer outflow displaces water in the bay, so salt water 
isn’t pumped to the treatment plant. Ge) 


Karl Dunkers Engineering, Hastskovagen 7, 18350 Taby, Sweden 
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The Toyota Standard Bed Truck. It's the gold standard o 
~~~ compact trucks, built with the long-lasting quality that’s 
made Toyota number one in import truck sales*The — value, for a truck that'll make you 
Standard Bed's versatility lets it adapt to your changing wonder how you ever got along with- 
needs. It's an easy-to-drive daily commuter, a willing — out it, Toyota Standard Bed. Don't 
worker, and always ready for some weekend fun. Stan- | compromise, don't settle for anything 
dard payload is the biggest in the compact class...1640 less than the gold standard 
Ibs** Standard towing capacity is unsurpassed in its 
class at 3500 Ibs? As Toyo louest paed truck, it sets Get More From Life... Buckle Up! 
another standard, The value standard. For quality, for 


*Ward's Automotive Reports, calendar year 1986, 
nbined compact pickups. 
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3-D television 


Visitors to Toshiba’s 3-D camcorder ex- 
hibit at the January Consumer Elec- 
tronics Show in Las Vegas had to wait 
in long lines to glimpse live 3-D scenes 
of performing mimes or segments from 
3-D videodiscs that are available in 
Japan. But a number of experts view- 
ing the demonstration were disturbed 
by the irritating flicker they saw. Ap- 
parently the flicker was caused by 
Toshiba exhibitors who tried to over- 
come bright lights in the exhibit hall 
by turning up the brightness on TV 
monitors. But tucked away in the cor- 
ner of the exhibit was another 3-D 
demonstration that did not have flick- 
er. That hardware, aimed at potential 
industrial customers, requires a spe- 
cial type of monitor with a horizontal 
scan rate twice as fast as in home TVs. 

Interest in mass-marketed 3-D dis- 
plays seems to go through regular cy- 
cles. As Senior Editor John Free dis- 
covered by talking with and visiting 
3-D experts around the country, the 
periodic waning of enthusiasm for 3-D 
may be because of sloppy attention to 
detail and poor technical quality. 

For his complete report on how far 
new 3-D technology has progressed, 
turn the page. 


First Kalina-cycle power plant 


I quote from an article in the August 
1986 issue of PopuLar Science: “En- 
gineers have struggled for years to 
raise steam-power-plant efficiency 
—the ratio of heat input to electrical 
output—by a few percentage points. 
Recently, an audacious Russian sys- 
tems designer devised a novel way 
to squeeze more work out of a heat 
source, a technique that could lead 
to a whopping 10-percent efficiency 
increase. Some experts scoffed, but 
thermodynamicists now say Kalina’s 
theory is sound. What remains is to 
prove it out in a real-world plant.” 
Now that’s happening. Construction 
will begin this fall on the first Kalina- 
cycle electric generating plant, in Ca- 
noga Park, Calif. The three-megawatt 
experimental plant is scheduled to 
begin generating power next January. 


The Kalina cycle was invented by Dr. 
Alexander I. Kalina, a Russian engi- 
neer who emigrated to the United 
States 10 years ago. As opposed to a 
conventional Rankine-cycle power 
plant, which vaporizes and condenses 
water to generate electricity, the 
Kalina cycle uses water-ammonia 
mixtures whose composition varies 
throughout the power cycle. Using con- 
ventional turbines and boilers with 
the Kalina-cycle technology allows 
that machinery to generate about 25 
percent more power than with conven- 
tional methods. 


Zeroing in on auto death rate 


The Automotive Safety Foundation 
(ASF) wants to start the next cen- 
tury with a drastically lower highway 
death rate. The ASF hopes to cut the 
current 2.5 traffic deaths per 100 mil- 
lion miles driven in the United States 
to 1.5 by the year 2000. How will this 
be accomplished? By getting seat-belt 
laws enacted in every state by 1990 
and increasing occupant usage of seat 
belts to 70 percent—up from the cur- 
rent rate of usage in the low 40s. Now 
only 31 states and the District of Co- 
lumbia have mandatory seat-belt laws. 
Richard T. Ashman, chairman of the 
ASF, says the annual highway death 
toll could reach 80,000 by the turn of 
the century if steps are not taken to 
lower the death rate. The current an- 
nual death toll on our highways is 
46,000. 


Adieu chlorofluorocarbons 


Science & Technology Editor Arthur 
Fisher reports in this month’s “Sci- 
ence Newsfront” on a new NASA study 
that concludes the threat to Earth’s 
ozone shield from chlorofluorocarbons 
(CFCs) is more dangerous than has 
heretofore been reported. The report 
appears to have gotten quick results. 
Within days of its release, E.I. du Pont 
de Nemours & Co. announced that it 
would reduce output of CFCs by at 
least 95 percent by the beginning of 
the 21st century. Du Pont is the world’s 
leading producer of CFCs, with 25 per- 
cent of total world production. CFCs 


have been indicted by scientists as the 
chief peril to the ozone shield. Du Pont 
and other companies are now work- 
ing on substitutes for CFCs. Du Pont 
says it will take about five years for 
them to reach the market and for 
CFCs to be fully phased out. 


Scaling back “Star Wars” - 


The Washington Post reports that the 
US. Defense Department is abandon- 
ing its strategy of providing a mas- 
sive anti-missile shield to protect U.S. 
cities. According to the newspaper, the 
Joint Chiefs of Staff are now planning 
to deploy a Strategic Defense Initia- 
tive (SDI) system that is designed to 
stop only 30 percent of Soviet nuclear 
warheads in the event of a first strike. 
The system is designed to protect mil- 
itary installations rather than cities. 
The limited SDI system would cost up 
to $150 billion and could be deployed 
by 1996. Many scientists and military 
analysts remain skeptical about even 
the scaled-back SDI system achieving 
the goals envisioned for it. 


Looking inside the brain 


Getting a view of the brain’s interior 
has always been difficult and a fre- 
quently risky procedure for the pa- 
tient. Now scientists have found a way 
to do this without surgery or poten- 
tially harmful X-ray procedures. A 
new technology called magneto- 
encephalography (MEG) allows re- 
searchers to look inside the brain as 
though it were transparent. 

German scientists have successfully 
used MEG to measure the weak mag- 
netic fields of the brain’s nerve cells 
—which are 100 million times weaker 
than Earth’s magnetic field. Profes- 
sor Jürgen Vieth headed the research 
team at the University Erlangen-Nur- 
emberg, West Germany, which used 
these measurements to diagnose func- 
tional disorders of the brain such as 
epileptic attacks, cysts, and tumors in 
several patients. 
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3-D TV 


Now you can buy 3-D video games, computer software, and even a 
camcorder for do-it-yourself home movies in 3-D. ABC is broadcasting 
part of its “Moonlighting” series with the extra dimension. Get ready 
for gadgets that deliver 3-D from videodiscs and tapes. How good is 
the new hardware—and what's brewing in labs for better 3-D TV? 


By JOHN FREE 
Lead photo by Jim Richards 


ictures on a six-foot projection-TV screen at Stereo- 
P crim Corp. in San Rafael, Calif., appear fuzzy 

at first. A ceiling-mounted projector beams bright 
images from a demonstration tape. Then I slip on what 
appear to be lightly tinted sunglasses. The screen instantly 
becomes a huge underwater porthole into a fantastic world 
of three-dimensional TV. 

The screen images, videotaped in 3-D from a submers- 
ible 6,000 feet beneath the ocean surface off Bermuda last 
summer, become sharp and colorful. There's no eyestrain, 
which often accompanies 3-D viewing. Suddenly a shark 
noses toward the camera, seeming to lunge into the room. 
In another eerie scene hundreds of snakelike eels con- 
verge on a long vertical column of bait. 

Such 3-D video realism, beamed from StereoGraphics’ 
costly industrial-model hardware, is among the best avail- 
able these days. But with interest in 3-D climbing to one 
of its periodic peaks, there's also a growing range of alter- 
natives for home TV screens: Toshiba is introducing a 
camcorder for taping 3-D movies yourself, and video games 
and sophisticated 3-D software for personal computers are 
available. In Japan 3-D videodiscs have long been in stores; 
3-D discs and video cassetttes may soon be sold here. The 
Coca-Cola Co., a sponsor of ABC’s popular “Moonlighting” 
series, hopes to distribute 40 million pairs of 3-D glasses 
for an advertisement and season-ending program segment. 
And for budget 3-D TV, one California design firm plans 
to license an add-on system that could cost less than $100 
for adapter, glasses, and 3-D video cassette. While each of 
these 3-D packages demands special viewing glasses, re- 
searchers in some labs are trying to develop 3-D TV you 
can watch without glasses. 

A little background helps in understanding the newest 
developments. Most 3-D TV systems rely on simple binoc- 
ular vision to create depth: When your eyes and brain see 
objects from slightly different perspectives, a sense of depth, 
called stereopsis, results. 

The first gadget to exploit stereopsis, the mirror stereo- 
scope, was invented in 1833 by Sir Charles Wheatstone. 
He created pairs of drawings, each slightly different from 
the other to simulate left- and right-eye views, to form a 
3-D image when viewed through mirrors. Pairs of photo- 
graphs and simpler mirrorless stereoscopes soon updated. 
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the original design. “In their day the stereoscope and ste- 
reo views were the equivalent of television and photojour- 
nalism,” notes StereoGraphics president Lenny Lipton in 
his 1982 book on 3-D movies and TV. 

This binocular viewing principle—a separate view for 
each eye—has carried over to most movie and TV sys- 
tems. In the early 1920s, for example, some small the- 
aters used film projectors that alternately beamed left and 
right images onto a screen. Mechanical shutters inside a 
viewer at your seat were electrically synchronized to the 
projectors, blocking your left eye when the right image 
appeared and vice versa. Shuttered movies couldn't de- 
liver images rapidly enough to each eye. 

Another 1920s 3-D technique, filming left and right 
views though red-and-blue or red-and-green filters, then 
viewing them through similar filters, did catch on (see 
drawings). But the real boom in 3-D movies began in the 
1950s, two decades after Edwin Land’s Polaroid Corp, made 
sheet polarizers available. Polarizers can filter light so it 
travels only in certain planes, Other polarizing filters, ori- 
ented differently, then effectively block either left or right 
images from the screen. 

With all these techniques, why haven't 3-D movies caught 
on in theaters or on home TV screens? Experts I talked 
with blame poor attention to technical details. Proper 
alignment of the two stereo images is crucial to prevent 
eyestrain and headaches. “Stereo has gotten a bad name 
because of attempts by people who weren't fanatic about 
lining up images,” explains John O. Merritt, a 3-D con- 
sultant with Interactive Technologies in Williamsburg, 
Mass. 

“We're fairly sophisticated visually these days,” adds Ste- 
reoGraphics’ Lipton. “It’s inconceivable to me that the pub- 
lic will now accept flickering images or images that require 
you to wear red-and-blue glasses.” TV broadcasts requir- 
ing colored glasses are usually disasters because colors 
are notoriously erratic on screens, and cheap color glasses 
are rarely matched to color-screen phosphors. Result: lit- 
tle depth, blurring, and headaches. 

A relatively new technology, fast liquid-crystal (LC) shut- 
ters, is emerging as a solution—at least for viewing home 
video. The LC material is similar to that in digital wrist- 

Continued 


A new look for TV viewing, LC 3-D goggles help you blast 
weapons threatening a city in Sega’s “Missile Defense” game. 
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watch displays and other electronic gear. Like the mechan- 
ical shutters in 1920s movie theaters, the LC shutters can 
alternately block vision to your left and right eyes (see 
drawings). But the LC material, built into glasses, en- 
ables the left and right views to be displayed almost si- 
multaneously—a failure of the 1920s technology. 

Still, LC glasses aren't trouble free. In his Glendale, 
Calif., lab, engineer and inventor Stephen Hines shows 
me a simple cure for a common 3-D problem: flicker. Hines 
pops a disk into his Atari 1040ST computer while I sit 
behind a color monitor and slip on a $99 pair of LC glasses. 
An amazing 3-D demonstration program dubbed “Steely 
Boink,” goes into action. Metal-like spheres, each bearing 
an image of the program’s creator, bounce randomly around 
a room, reflecting details of its interior and casting shad- 
ows on the floor. They glint yellow as they careen off a 
wall with the same hue. (Antic Publishing Co. in San Fran- 


cisco markets the glasses and a growing variety of 3-D 
software.) 

“Try adjusting the brightness just beneath the screen,” 
says Hines when I complain about a slight, but irritating, 
flicker. Dimming the picture just slightly eliminates the 
problem. Flicker develops because of the switching tech- 
nique used with most LC glasses: With ordinary TV both 
of your eyes see 60 pictures every second. Each picture, 
called a field, is actually half of a complete interlaced TV 
picture, or frame. Many new 3-D products use these Yso- 
second picture fields to display images first to one eye, 
then the other. As a result each eye, alternately shut- 
tered by LC glasses, receives a new picture 30 times a 
second instead of twice that rate. At high brightness levels, 
the eye-brain perceives a flicker. 

Hines, a tall, slim man, built the 3-D camera assembly 
used for two Disney movies, and seems to be anticipating 


POLARIZED GLASSES 


POLARIZING 
SHEETS 


Ø Liquid-crystal shutters, worn as 
glasses, appear with many 3-D systems. 
Left and right views of scenes or ob- 
jects are displayed sequentially—a split 
second apart—on a screen. Small elec- 
tric currents, synchronized by a con- 
troller, flow through a wire connected 
to the LC shutters. When the view for 
the left eye appears on the screen, the 
right shutter is triggered and darkened. 
When the right-eye view appears, the 
left shutter becomes opaque. Rapid 
switching simulates normal binocular 
viewing, which creates a 3-D image in 
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POLARIZED 
GLASSES 


PRISM LENSES 


your mind. @ Polarizing sheets and 
matching glasses are also commonly 
used for 3-D systems. In the top draw- 
ing polarizing sheets are positioned on 
the picture tubes. The sheets filter light 
from the tubes so that it travels only 
in thin planes that are at right angles 
to each other. A partially transparent 
mirror between the tubes superimposes 
the two images at the viewer's eyes. But 
polarized filters in the glasses ensure 
the image meant for the right eye is 
blocked by the left element, and vice 
versa. This dual-CRT method is too 


costly for consumer applications. In the 
lower drawing, a polarizer technique 
used for Bright & Morning Star’s pro- 
totype 3-D is shown (see text). Stereo- 
pair images are displayed either on the 
two sides or the top and bottom of the 
screen. A polarizer sheet next to the 
screen has corresponding halves that 
filter light so the images travel in dif- 
ferent planes. A Fresnel prism lens 
combines the two halves, and eyeglass 
polarizers filter out the appropriate im- 
ages. Hl Another screen-splitting tech- 
nique, sometimes used for industrial 


more 3-D films: He lifts a large mock-up of a universal 
dual-camera mount he’s invented onto a bench. As he spins 
knobs and moves mechanisms back and forth, he describes 
how the device will enable directors to control the depth 
effects of 3-D images easily. 

A week earlier, using Toshiba’s new $2,800 camcorder, 
I became an amateur 3-D movie cameraman and director. 
This dual-lens dual-image-sensor VHS-C machine also re- 
quires LC glasses for playback and records with the so- 
called “field-sequential” technique [“3-D Camcorder,” Jan.]. 
It’s simple to operate. But I quickly discovered that un- 
like my conventional 2-D 8mm camcorder, 3-D scenes 
demand objects at varying distances to convey a good 
sense of depth. 

Toshiba’s black-box 3-D adapter, which plugs into the 
camcorder and your TY, has jacks for three of the big wrap- 
around 3-D LC goggles Toshiba provides. The goggles fit 


LENTICULAR SCREEN: 
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comfortably over glasses and have fairly dense filters to 
minimize flicker. In a bright fluorescent-lit office, with a 
bright TV, flicker became unbearable despite the goggle 
filters. But on my home projection TV in a dim setting, I 
scarcely noticed flicker. The sacrifice for a stomach-churn- 
ing roller-coaster ride from Toshiba’s 3-D demo tape: pic- 
ture brightness and contrast. 

Similar flicker occurred with the Sega video game I tried, 
which also uses LC glasses and sequentially displayed 
fields—like Toshiba’s camcorder or 3-D software for the 
Atari computer. Again, low room lights and moderate set 
brightness cured the flicker problem as I tried to zap mis- 
siles with Sega’s light-sensitive pistol (see photo). Games 
from both Sega and Nintendo are stored on solid-state 
plug-in memory cartridges. 

I also tried a book-size prototype 3-D adapter from Sharp 

Continued 
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3-D viewers, positions a viewing hood 
over the adjacent images. Prism lenses 
merge the image pairs for comfortable 
viewing. & A common 3-D viewing sys- 
tem, called the analglyph method, dis- 
plays a pair of monochromatic im- 
ages. The image for one eye is usually 
red, while the other view is green or 
blue. Corresponding filters in viewing 
glasses separate the images for the left 
and right eyes, because the comple- 
mentary colors block each other. The 
color-coding technique, however, pre- 
vents true-color images from being 


used. Analglyph techniques create eye- 
strain for many viewers. E Single-sided 
lenticular screens, which have vertical 
strips of corduroylike lenses, are wide- 
ly used for 3-D postcards and other 
photographic displays. These are called 
panoramograms. A number of vertical 
strips presenting slightly different 
views are carefully positioned behind 
each lenticule. Refraction of the lenti- 
cule bends pairs of left-right images on 
the rear of the screen into the appro- 
priate eye (detail). Because pictures can 
be viewed without glasses, some labo- 


ratories are trying to apply lenticular 
screens to 3-D TV. A single-tube sys- 
tem, as shown here, limits horizontal 
head movement to about 1 in. to avoid 
mixing up left- and right-eye views. 
Double-sided lenticular screens have 
also been considered for no-glasses 3-D 
viewing. Two projection tubes beam 
dual images onto the rear of one screen, 
while the viewer looks at the front len- 
ticules. To make these no-glasses tech- 
niques work with lenticular screens, 
numerous technical problems must still 
be ironed out. 
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1 ABC’s “Moonlighting” characters Dav- Y 
1 id and Maddie will take on a 3-D look 


(254 for this season’s final program—along » 
O with a Coca-Cola commercial. The 3-D 
1 1 technique being used is based in part + 


on the Pulfrich pendulum effect. Swing 
a pendulum horizontally, and view it { 
with a filter covering one eye. Although * 


the effect is subtle, the pendulum ap- ~- 
pears to swing in a 3-D ellipse. For a 

more dramatic demonstration, view a * 

blank noise-filled TV channel with a 

filter covering either eye. Horizontally 4 


scrolling stock “ticker tapes” on TV al- 

so work. Or you can tape or film scenes e 
from a moving vehicle with ordinary \ 
equipment, then play them back with X 
a filter over the “traili 
right eye, for example, if you’ve taped J 
scenes out a right window. Below is 

Toshiba's new 3-D camcorder. 4 


that plugs into any VCR. A demonstration tape delivered 
good 3-D pictures. While Sharp hasn't announced plans 
for marketing the adapter or tapes, it’s likely some com- 
pany will introduce a VCR adapter and software. Simi- 
larly, with renewed interest in 3-D, videodiscs are also 
likely to appear in this country. 

StereoGraphics seems to have found the best cure for 
flicker. Although it too uses field-sequential recording and 
playback techniques, I couldn't detect flicker from any of 
the various displays I saw. That’s because StereoGraphics’ 
3-D hardware all operates at twice the rate—120 hertz—of 
standard TVs. Lhary Meyer, vice president and technical 
director, tugs at his beard as he explains: “In our scheme 
every one of the one-sixtieth-second views has a left and a 
right image encoded into it. When it runs on our system 
there are 120 views per second. Because it’s going left 
right, left right, you have sixty views per second per eye.” 
The electronic encoding makes pictures—two per view 
—seem compressed and flattened on ordinary monitors. 
But the technique permits pictures to be recorded on stan- 
dard VCRs, and flicker-free 3-D images appear normal 
during playback, despite some missing vertical detail. 

The firm also performs clever tricks with polarized light 
so that simple lightweight glasses, without the usual elec- 
trical wire connected to them, can be worn. The single- 
tube overhead projector has an electrically powered polar- 
izing system in front of its lens. This circular polarizer 
twists light for one field clockwise and then twists the 
following image field counterclockwise. StereoGraphics also 
installs such polarizers on CRT displays that measure up 
to 19 inches diagonally. Circularly polarized elements in 
the viewing glasses block the appropriate fields for 3-D 
imaging. These glasses also let you tilt your head, unlike 
ordinary plane-polarized lenses, which no longer block light 
effectively if you tilt them several degrees. The 3-D dis- 
plays can also be hooked up to work with more-conventional. = 
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LC goggles switched at higher speeds to eliminate flicker. 

Such a sophisticated 3-D viewing system created a prob- 
lem when it had to be used by the public in an exhibit. 
The National Geographic Society, which had taped the 
underwater views off Bermuda with StereoGraphics’ gear, 
decided to display the remarkable scenes at its exhibit 
hall in Washington, D.C. The exhibit simulates views from 
an underwater diving vehicle. “You couldn't hand visitors 
goggles, they’d destroy them,” said Meyer. “And you couldn't 
give them viewing glasses because they’re expensive and 
vulnerable.” 

The solution: StereoGraphics made a five-by-seven-inch 
filter, used to simulate a porthole and provide left- and 
right-eye views of high-quality monitors. “There’s no other 
way to look through it without putting your nose near 
the split at the middle,” explains Meyer. An electronic 
line-doubling device enhances vertical resolution on mon- 
itors at the exhibit, which is currently open to the public. 

With a typical price of $33,000 for a color system, Ste- 
reoGraphics must aim its hardware at specialized mar- 
kets; but, says Lipton, “We have a 
technology that would be perfectly 
adaptable for consumer products.” He 
adds that a major electronics firm 
has been using its hardware to con- 
duct market research throughout the 
country. 

In contrast to this high-end complex 
hardware, when I stepped into a small 
lab at The Bright & Morning Star Co. 


able right now that have no value on the consumer mar- 
ketplace,” he says. “What we're proposing is that someone 
market them.” He also demonstrated a simple prism at- 
tachment for his conventional 8mm Sony camcorder that 
produced fair do-it-yourself 3-D recordings, which occu- 
pied only the right half of the TV screen. 

If Rudell’s flip-up fold-down optical system is budget 3-D, 
another technique I saw at Nuoptix Inc. is real bargain 
basement for viewers. That’s because you'll pay only a quar- 
ter, or perhaps the price of a Coke, for viewing glasses to 
try this technique. The 3-D producers, I discovered, need 
lots of money. Nuoptix, located in Westlake Village, Calif., 
specializes in optical sound tracks for film and digitized 
audio recordings. It is working with Coca-Cola and ABC 
to produce short 3-D segments for the final 1988 segment 
of “Moonlighting.” 

Nuoptix president Terry Beard demonstrates the un- 
usual 3-D technique that Coca-Cola and ABC plan to use. 
He hands me a pair of cardboard glasses with the left 
lens section blank; a piece of faintly purple plastic fills 
the right section. 

First, without the need for these 
curious glasses Beard runs a video- 
tape that demonstrates a new film- 
to-tape transfer process Nuoptix de- 
veloped. A whirling toy carousel, with 
colored dots on its rim, appears on a 
TV screen. Initially, the toy has been 
filmed at a standard 24 frames per sec- 
ond. “Notice the jitter, particularly 


in Torrance, Calif., I encountered low- here the dots,” Beard says. The next se- 
cost 3-D simplicity. This design group, quence, shot at 30 frames a second, 
which specializes in creating toys, un- are fifty to one seems slightly smoother. When a se- 
iled t: f viewing device fi 4 ries filmed at 60 frames a second ap- 
years ago["3-D Optical Blender” Nov AUMMred 3-D movies pears, the dots that once seemed fuzzy 
’83]. You slip a pair of photos at a right į 7 stand out with remarkable clarity. 
angle to each other into a cube-shaped available with no “It’s dramatic,” says Beard. “That’s 
gadget. A Fresnel lens inside blends value to the con- the kind of difference people will no- 


the images into a 3-D image without 
the need for any glasses. While CRTs 
might be substituted for photos—an 
expensive technique—only one person 
can view 3-D at a time with the de- 
vice, which never took off. 

Now I'd come to view a new 3-D 
viewing device that Elliot Rudell, Bright & Morning Star’s 
managing general partner, claimed could be set up in front 
of a TV in 15 seconds; also that it used only simple polar- 
ized glasses and could be marketed for $50 to $100—in- 
cluding a 3-D video cassette. In the lab, Rudell slid open 
a drawer on a flat black box that at first looked like a 
decorative base for the TV set resting on it. In seconds he 
flipped up a two-section polarizing screen before the pic- 
ture tube, then, farther back, he positioned a large rec- 
tangular Fresnel lens (see drawing). 

Moments later, with a lightweight polarized filter clipped 
to my glasses, I watched 3-D Disney productions and other 
films from demonstration video cassettes. The 3-D movies 
had been recorded with views for one eye on the top half 
of the screen and views for the other eye on the bottom—a 
so-called “over-under” format. The flip-up optics encoded 
and blended the two images, while the filters on my glasses 
created fairly good 3-D images. But the pictures—in a 
curious wide-screen-like format—occupied only half the 
slightly magnified screen area. And the viewing area 
seemed restricted to perhaps two or three closely spaced 
viewers. 

Rudell is negotiating licenses to market the system and 
expects it will be available by the end of the year. “There 
are probably fifty to one hundred 3-D color movies avail- 
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tice when they watch our 3-D process.” 
The transfer process, which has ap- 
plications other than enhancing the 
upcoming 3-D scenes, involves convert- 
ing film images into computerized 
digital TV images, then back into 
standard TV signals. It’s a complex, 
time-consuming, and costly process. And filming scenes 
at up to 120 frames a second eats up a lot more film. 
While TV viewers without 3-D glasses should see enhanced 
picture clarity, according to Beard, those with the glasses— 
or even viewers who cover their right eye with a sunglass 
lens—should see dramatic 3-D effects. I noticed some 3-D 
depth from a demonstration tape that showed toys spin- 
ning on a turntable. 

What will make the ABC segments unusual is that some 
type of horizontal motion is necessary to create a 3-D il- 
lusion. Such motion, Beard explains, provides important 
clues for stereopsis that experts still don't understand com- 
pletely. He insists that his technique is much more than 
a simple demonstration of the well-known Pulfrich effect 
involving horizontal movement (see photo and pendulum 
drawing). “Pulfrich speculated that it was a simple delay 
[from filtering one eye], but it’s not a simple delay,” says 
Beard. He pulled studies from his files which show that 
time delays from a filter are too brief—less than '%.000 of a 
second—to account for traditional explanations of the 
Pulfrich effect. 

If the “Moonlighting” sequence is successful, the 3-D 
process may turn up in a TV sports special preceding the 
Summer Olympics and in other programs. Beard also hints 
[Continued on page 110. 
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Picture perfect 


Getting a wider sharper TV picture to home sets requires a large bandwidth to carry all the 
video information. But present TV signals already use up all of the space allocated to them. 
Change the entire broadcast system? Throw out all existing TVs and start again? Not yet. 
Two clever new systems jam far more picture information in the same old channel space. 


By WILLIAM J. HAWKINS 


Fuhrer, director of television research at the David 

Sarnoff Research Center in Princeton, N.J. He places 
his hands along the edges of the scene I see on the TV in 
front of me. “Now watch.” 

Suddenly the picture begins to widen, passing under 
his hands and filling the sides of the screen. What began 
as a street scene of a few restaurants along a wharf now 
includes flower shops on the left and a boat moored to the 
dock on the right. “It’s twenty-three percent wider than a 
conventional picture,” Fuhrer says, watching my reaction 
from over his shoulder. “And look closely at the details.” 

The picture is clearer. I see signs on the shops—and I 
can almost read them. “But the best part is that it’s com- 
patible with present TV standards,” says Fuhrer. 

Wide-screen sharper TV is not new [Jan. ’87]. A num- 
ber of companies have demonstrated a variety of schemes, 
such as high-definition TV (HDTV), to put a high-quality 
television system in our homes. But the price is stiff. Past 
proposals require greater bandwidth than present broad- 
cast-TV signals use, so more of the precious RF spectrum 
would be needed. And many ideas are simply incompatible 
with present TVs. If broadcasters began using them today, 
America’s 140 million TV sets would go blank. 

So how did the Sarnoff Center, working for General Elec- 
tric, NBC, and RCA, squeeze a wide-screen picture and 
more details into the present TV signal and remain com- 
patible with conventional TVs? “It’s a trick,” says Fuhrer, 
with the grin of a man who just pulled out my card from 
the middle of the deck. “But it’s a trick that really works.” 

The Sarnoff Center isn’t the only magician. In Marina 
del Rey, Calif., the Del Rey Group achieves slightly differ- 
ent results. While the Sarnoff Center’s system sacrifices 
some definition to obtain a full wide-screen picture, Del 
Rey concentrates on high definition. 

Which method is better? Currently, both companies are 
still too early in the testing stage to judge. At the mo- 
ment, as I sit in a demonstration room at the Princeton 
labs, I have to remind myself that all the scenes I see 
— including the elongated wharf—are computer generated. 
They are simulations of something called ACTV. 


Te is the size of a standard TV picture,” says Jack 


The band is quicker than the eye 


“ACTV stands for Advanced Compatible Television,” says 
Fuhrer. “It’s advanced because it’s wider and because it 
has extended definition. But it’s not HDTV.” 
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On a standard TV broadcast you see about 330 lines of 
horizontal resolution and about 350 vertical lines. An 
HDTV system displays about double that. “ACTV splits 
the difference,” says Fuhrer. “It’s about 410 lines of hori- 
zontal resolution and about 480 lines vertical.” 

None of that comes free. The additional information 
needed to create the better resolution and the wider side- 
panel pictures must somehow be sent in the same place it 
now takes to send a standard picture. To do it, the infor- 
mation is hidden. 

“The side panels are broken into low and high frequen- 
cies,” says Fuhrer. “The low frequencies are compressed 
six to one so they occupy a one-microsecond space on each 
side of the normal picture.” 

This is actually a place where part of the normal pic- 
ture belongs. “It’s called the overscan,” says Fuhrer, “and 
it’s present when received by a conventional TV.” 

It’s present, but you won't see it on most sets. Reason: 
“The overscan is hidden from view by the TV cabinet’s 
plastic bezel around the picture tube,” says Fuhrer. Then 
he cracks a smile. “You might call it a non-inspired low- 
tech solution,” he says. 

To send the side-panel high-frequency picture details, 
they are first combined with the additional information 
needed for the increased horizontal resolution. Then both 
signals are dropped into a hole. 

“It’s called the Fukinuki hole, named after its inventor, 
Dr. Takahiko Fukinuki of Hitachi,” says Fuhrer. “We make 
spectral holes in the color signal. Then we drop the high- 
frequency information into them for transmission.” Field 
memories in the ACTV receiver temporarily store and an- 
alyze the holes to undo the manipulations. Of course, there 
are still holes punched in the color. “The magic is that 
when humans look at the screen, they don’t think any- 
thing is missing,” says Fuhrer. “It all happens too fast.” 

For a conventional TV receiving the same picture, those 
holes represent a change in the color information. Does 
that mean the color on a standard TV will be wrong every 
time a hole is encountered in the signal? “Of course it 
does,” says Fuhrer. “It has to. But we’ve learned another 
trick.” His secret: Humans arent able to see rapidly 
changing colors. 

“There's a filter in your brain that says if the colors 
change within a sixtieth of a second, they become trans- 
parent,” says Fuhrer. “So that’s exactly what we do. We 
change the color.” Fuhrer stands up and grabs the bottom 
of his necktie. “Here’s a picture of me with a red tie,” he 


. says. On a conventional TV receiving the ACTV signal 


a 


+ 
+ 


Fuhrer demonstrates the ACTV 


An ACTV picture displayed on conventional TV (left) looks 
normal. But as seen on an ACTV TV (right), it’s slightly 


the tie might suddenly gain a yellow stripe because of the 
holes. “We counter that in the next frame that’s sent,” 
Fuhrer says. In the next field—'%o of a second later—a 
blue stripe (or some other complementary color) is placed 
directly on top of the yellow. “The holes suddenly change 
color,” he explains, “so the yellow and blue become trans- 
parent to the viewer.” Result: All that’s visually left of 
the color is the area unaffected by the holes—the red in 
his red tie. 

“ACTV is an exercise in perceptual tricks,” says Fuh- 
rer, now tucking his tie back in his jacket. “We put new 


stem at the David Sarnoff Rese 


clearer. It’s also wider: For example, the wall on the left 
side and the fence on the right can be seen. 


stuff in, and we removed stuff to make room. But we think 
we've learned to remove things that humans won't notice.” 


Simulation 


“This is our Digital Video Facility,” says Terry Smith, 
design engineer on the ACTV project. The relatively small 
room I’m in, near the ACTV demonstration room, is lined 
with computer keyboards and displ. The terminals, I 
learn, are attached to a VAX main-frame computer not 
far away. 

Continued 
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STANDARD TV 


LEFT AND RIGHT SIDE PANELS—COMPRESSED 
LOW-FREQUENCY PICTURE INFORMATION 


DRAWINGS BY GERHARDT RICHTER 


Y 


H BEZEL HIDES 


OVERSCAN 
CONTAINING 


Low 
FREQUENCIES 


The ACTV system creates a wide extended-definition screen 
from hidden information. Because there’s too much to hide 
in one place, it’s divided into two packages: low- and high- 
frequency packets of data. Low frequencies are compressed 
to fit in the picture overscan—the extreme left and right 
sides of a conventional picture, which are usually covered 
by the TV cabinet. High-frequency information is hidden 
more cleverly. During transmission, holes are created in the 


CONVENTIONAL 


A different approach: Del Rey creates a high-resolution pic- 
ture by scanning each line on the special TV screen three 
times. Each pixel is broken into three areas, called subpixels 
(right), During the first scan, No. 1 subpixels are used to dis- 
play the frame. Subpixels Nos. 2 and 3 are used on subse- 
quent scans, which add more picture detail. When the 
picture is received by a conventional TV (left), the sepa- 
rate subpixel information falls on a single full-size pixel. 
Result: A standard picture is displayed. 


Electronic rack contains hardware under test by Terry 
Smith for an ACTV receiver. The entire system will fit in 
your hand when converted to integrated-circuit chips. 
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CHROMA (COLOR) HOLES CONTAIN 
SIDE PANEL HIGH FREQUENCIES 
‘AND EXTENDED-DEFINITION 
PICTURE INFORMATION 


color (chroma) portion of the signal and filled with the high- 
frequency data. An ACTV set knows how to recover the 
hidden packets. To prevent the change of chroma signal 
from affecting the color on a conventional TV, another color 
is used for the hole in the next scan. Because the human 
eye misses quickly changing colors, you don’t see the holes. 
If additional spectrum space is allocated by the FCC in the 
future, the ACTV system can be converted to full HDTV. 


“The computer has a library of pictures,” says Smith, 
“and we can call up any one we want on the screen.” 
Smith’s “design” work begins by putting a picture on the 
screen, then writing a software program that represents 
an ACTV circuit he'd like to test. “What’s great is that 
you see results on the screen as quickly as you can write 
the software,” he says. 

What’s not so great, say the critics, is that ACTV is 
largely a computer program, not real circuitry that’s sub- 
ject to everything from frost to sunspot activity. 

The ACTV scenes I saw earlier were created in this 
room—at a whopping eight hours of computer time for 
every second of picture. But Smith has confidence the sim- 
ulations are accurate; and slowly the Fortran computer 
codes are becoming circuit boards that you can touch and 
hold. “If the computer simulation does what we want, the 
design is put into hardware downstairs,” he says. 

“Downstairs” is yet another room filled to capacity with 
electronic gear (see photo). Atop one of the refrigerator- 
size racks is a small black-and-white portable television 
set... displaying a stretched-out picture of a soap-opera 
star. 

“These racks represent ACTV hardware so far,” says 
Smith. As I looked at the hundreds of circuit boards, patch 
wires, and power supplies protruding from these metal 
monoliths, I couldn't help but wonder: How would all this 
fit in the back of an ACTV set in my living room? 

“That’s easy,” says Smith. “Eventually everything will 
be shrunk down to a few integrated-circuit chips.” 


Another way 


“It began as a brainstorming session with some friends 
at MIT,” says Richard Iredale, founder of the Del Rey 
Group. “We designed the TV system of the future in our 
minds, then thought about what it would take to make it 
reality under today’s standards. I just couldn't let the 
idea go.” 

More than 10 years later, after leaving the Massachu- 
setts Institute of Technology and a job with Apple 
Computer, Iredale’s idea—HD-NTSC (for High Definition- 
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When completed in the 1990s the bridge across Japan’s Akashi Straits, some 12,828 feet 
long, will be the world’s longest suspension design. Deep water, strong currents, and ty- 
phoon hazards complicate construction. Also needed: stealthlike technology to absorb radar. 


By JOHN FREE 


ight rain veiled a barge plowing 
Lire the choppy Seto Inland 

Sea when I visited Japan’s south- 
eastern coast near Akashi in 1986. 
This busy waterway—some 1,400 
boats pass daily—separates mainland 
Japan from Shikoku, a major island. 
I spotted a cluster of cylindrical pil- 
ings, built for geology tests, jutting 
from the water just off shore. 

Now engineers have completed their 
tests and have started building the 
world’s longest suspension bridge at 
the site. Water depths at two tower 
sites and powerful tidal currents call 
for new building techniques. While the 
planned completion date is 1998, mo- 
torists needn't wait that long. Two 
other routes will also cross the Inland 
Sea. The first of these, a highway- 
railway link, will open this spring. 

The idea of spanning the Inland Sea 
has long intrigued Japanese. A con- 
gressman made one proposal for build- 
ing bridges to Shikoku in 1889. But 


the most detailed studies among sev- 
eral government agencies took place 
from the mid-1950s through 1970, 
when a bridge authority finally went 
into action. Construction for the 
other two routes to Shikoku—island- 
hopping chains of viaducts and 
numerous bridges—began in the mid- 
1970s. Three years ago the authority 
cut costs and building time for the 
world’s longest bridge by dropping 
railway lines from the route. By halv- 
ing the travel time to Shikoku from 
the Osaka-Kobe industrial region, the 
record-setting bridge is expected to 
stimulate economic development. 

At the bridge authority’s Tokyo 
offices, engineer Harukazu Ohashi 
pointed to construction plans for the 
bridge on a table before us. The three- 
span bridge features a record-setting 
6,527-foot central span—some 1,900 
feet longer than the main span of Brit- 
ain’s Humber Bridge. “Tidal currents 
move at up to fifteen feet per second 
and the water depth is about 148 feet 
at these sites,” Ohashi said, indicat- 


ing the main towers that will soar 
some 1,092 feet above sea level. These 
conditions complicate installing cais- 
sons at the tower sites in order to pour 
concrete support columns. 

“We plan to use a new construction 
method called downward-added cais- 
son,” Ohashi said. This technique, he 
explained, involves lowering a steel 
caisson pipe to the excavated seabed 
from a platform. A “basement” is then 
drilled into bedrock through the pipe. 
After installing an inner steel pipe 
and pumping out water, three concrete 
columns and a top slab will be poured 
for each tower. 

In gadget-loaded Japan the bridge 
will need—like other spans opened 
this spring—some stealthlike conceal- 
ment technology: Sheets of rubber and 
ferrite—a magnetic ceramic—will be 
glued all over the structure to absorb 
radar, and minimize clutter on ships’ 
radar screens. Said bridge official Iwao 
Yoshida: “This was a new challenge 
in an era when practically every lit- 
tle boat is equipped with radar.” GE) 
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America’s best-selling mini-van* 

Your first look tells you Aerostar is a 
superbly versatile mini-van, with a style all 
its own. Its design is sleek, modern, aero- 
dynamic. The wind works for it, not against 
it. With luxurious touches throughout and 
its special options, Ford Aerostar is America’s 
best-selling mini-van. 

New Eddie Bauer style. í 

This year there’s a sporty Leti ouar 
model with dual front Captain's Chairs, 
special two-tone paint, unique interior 
appointments, and more. It's Aerostar with 
the good looks of the great outdoors! 


Designed to move you. s 
But Aerostar’s success isn't based only on , 
distinctive looks. Its standard 3.0L V-6 has * 
multi-port Electronic Fuel Injection for easier * * 
starting and smooth running. It delivers a 
spirited 145 horsepower. That’s greater than 
any Chrysler mini-van. And it’s powerful á 
enough to tow an impressive 4900 lbs** 
Living room. an 
Aerostar's advanced styling gives you loads ~ 
of useable space. It comfortably seats upto ~~ 
7 people.* Or remove both rear seats, and 
create 139 cu. ft. of cargo space. You can 
even convert Aerostar into a sleeper with the ~ 


Nobody does it better... —- 


the 1988 Ford Aerostar. -` 


i f =. É 
« folding seat-bed option.* All this in a mini- 
van that’s a breeze to handle and park, prac- 

'* tically anywhere, even inside your garage. 

»«. 6-Year/60,000-Mile Powertrain Warranty. 
Covers major powertrain 

components for 6 years/ 

S 60,000 miles. Restric- 

tions and deductible 


SK 


apply. Also, participating dealers back their 
customer-paid work with a free Lifetime 
Service Guarantee, good for as long as you 
own your vehicle. Ask to see these limited 
warranties when you visit your Ford Dealer. 
Ford. Best-Built American Trucks...seven 
years running. 

Based on an average of owner-reported 
problems in a series of surveys of '81-'87 
models designed and built in North America. 
At Ford, “Quality is Job 1° 


*Based on n 
July 31, 19% 


es through 
reduced by 


ed model year retail deliver! 
equipped. Towing rating 


r 
passenger and cargo weight in towing vehicle. +With optional rear 
bench seat. Seat-bed optional on XL only. 


Have you driven a Ford...lately? C Ford Y 


Sidewalk 
cooler 


Air pollution and exposed concrete have raised 
the temperature of downtown Phoenix by 8 
to 10 degrees F over the last 40 years. One 
oasis beckons: a city plaza planted with cool 
towers that drop air temperature 35 degrees 
and generate refreshing breezes. 


By DAWN STOVER 


Ariz., built a nest in which to burn itself. Mountains 

surrounding the desert city trap heat-radiating auto- 
mobile emissions, and vast paved areas soak up the sun's 
rays. The surface temperature of concrete sometimes ex- 
ceeds 140 degrees F. It’s so hot that a local weatherman 
recently showed television viewers how to fry eggs on a 
downtown sidewalk. 

But last summer an oasis sprang up amid all this heat. 
Lush vegetation, fish ponds, and arching fountains replaced 
the exposed concrete of a downtown civic plaza. Two cool 
towers also appeared on the Solar Oasis, a project spon- 
sored by the Environmental Research Laboratory of the 
University of Arizona, the city, and the state. One tower 
blew cool air into a trailer that housed exhibits on solar 
power, urban food-production techniques, and fish farm- 
ing. Another provided outdoor air conditioning. 

The design is based on centuries-old wind towers used 
in the Middle East. In the top of the tower a pump circu- 
lates water to evaporative pads made of corrugated cellu- 
lose (see drawings). Hot dry air passing through the pads 
is moistened and cooled. As it becomes heavier, it falls. 
The towers can cool the air by as much as 35 degrees F. 
“When you're walking across a parking lot that’s more 
than 120 degrees, and you enter an area that’s ninety 
degrees, it feels cool,” says project engineer Kathy J. Kent. 
The towers also help clean the air, as do the plants. 

The Solar Oasis used several other cooling methods, 
including an outdoor misting system. “The water shoots 
out of tiny nozzles,” explains Kent, “and it evaporates 
before it falls to the ground.” The project featured solar- 
powered lights and fans, plus “leaping” fountains produc- 
ing a smoothly concentrated flow to minimize evaporation. 

The demonstration project was dismantled last year as 
scheduled, but a larger Solar Oasis is being designed for 
the plaza (see photo) and should be completed in early 
1990. Like the phoenix rising from its ashes to begin a 
new life, an entire city block will be transformed from a 
scorching slab to a cool oasis. “We can learn to live with 
the desert, using the resources available, without sacri- 


L* the mythical bird it was named after, Phoenix, 


ficing our quality of life,” says Kent. Loe 
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DISTRIBUTION PAD (CELDEK) 


EVAPORATIVE PAD (CELDEK) 


AIRFLOW 


INSULATED TOWER WALL 


A Yo-hp pump sends water to 4- 
in.-thick Celdek cellulose pads 
at the top of the tower. Hot dry 
air passing through the evapo- 
rative pads is moistened and 
cooled. The denser air then falls 
at 150-200 ft. per min., creat- 

ing a cool breeze that blows from 
an opening at the bottom of the 
tower. It costs about $5 a month 
to cool an average Phoenix home 
with this system. Design vari- 
ables are the tower’s height (be- 
cause airflow varies with height) 
and cross-sectional area. 

DRAWING BY MARIO FERRO 
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PHOTOS: JUOITH ANNE SMITH ANDI 


Preview project temporarily installed 
last sammer at the Phoenix Civic Plaza 
(top) had twin cool towers rising more 
than three stories. Visitors could walk 
inside one tower, which cooled a trail- 
er. Air from the second tower spilled 
onto an outdoor stage and café area. 
Designed by the Environmental Re- 
search Laboratory of Tucson, the oasis 
included hydroponic and aeroponic 
agriculture exhibits, fish ponds, a mist- 
ing system, and computer-operated 
fountains—donated by Walt E. Disney 
Imagineering—that generated random 
water patterns. Photovoltaics powered 
the lights and fans. A model (left) shows 
one concept for the future Arizona So- 
lar Oasis, a permanent facility that will 
cool an area about the size of a city 
block. This design, which is being re- 
vised, will contain one large tower and 
a number of smaller ones. 
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Why isi 
raining indoors? 


Because it’s supposed to, that’s why. And that’s not all. The mailbox talks 
to you. You don’t use the bathroom unless it’s an emergency. And the cat 
is being watched... by the computer that runs this house. 


By WILLIAM J. HAWKINS 
Photo by Greg Sharko 


t's delightful. I press my back 
l comfortably against the rough but 

friendly bark of a tree. Delicate 
sheens of light glisten off the moist- 
ened cragged surfaces of rock that 
forms a small waterfall nearby. Leaves 
from lush vegetation reach out around 
me to softly snare the mist of rain that 
comes and goes swiftly, as though part 
of some timetable of events. I close my 
eyes, my mind is lost in pretending to 
understand the songs of birds over- 
head. Ah, the great indoors! 

Indoors? 

“Better move,” warns Mike Grazi- 
ano, “or you'll need an umbrella.” His 
voice echoes loudly throughout the 
glass-enclosed atrium in which I’ve 
made myself at home. It’s a 20-foot- 
wide two-story garden spot that’s dead 
center in Graziano’s contemporary 
house in southern Connecticut. “It’s 
about to rain,” he says with a grin. 

While Mother Nature handles con- 
ditions outdoors, I learn that you pay 
attention to Graziano in here. His 
quick and sometimes wry sense of 
humor and imagination are shuttled 
to reality with the help of technol- 
ogy—a personal computer system that 
he taught to take over his house. “Bet- 
ter hurry,” he says. 

Suddenly I notice a change. It’s 
the birds. I don't hear them. And it’s 
not as bright as it was. “The storm’s 
approaching,” says Graziano, not look- 
ing at me, but speaking upward to- 
ward imaginary clouds now forming 
in his mind. It’s catching. In a mo- 
ment I’m looking up too. “Boy, this is 
great,” he says. 

This special room is just one part 
of the house Graziano and his wife, 
Carol, took two years to design and 
build. A systems specialist for Hart- 
ford Insurance Co., Graziano used his 
talents to plant hundreds of feet of ca- 
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bles throughout the house and outside 
grounds. Now as I look around at the 
two levels of rooms attached to these 
walls of glass, I wonder what Graziano 
and his computer have in store for 
me. 

My thoughts wander only briefly. 

“The computer has started the se- 
quence,” says Graziano, as a gentle 
roll of thunder begins to build. “There 
are four speakers reproducing the 
sound,” he adds, pointing to the audio 
system suspended high above. “It all 
starts off slowly.” 

For my money, it could be even slow- 
er. Shivers of light suddenly fill the 
room, bounce off the glass around me, 
and touch off a crash that hurts my 
ears. Another flash, seconds behind 
the first, signals another eruption. The 
room seems to be awash in light and 
sound. Graziano turns to me to be 
heard. “Can you see that small box 
up there?” he yells in my ear. I follow 
his arm up to a rafter crossing the 
atrium. Above it is a bright aluminum 
container. “It’s a strobe light to pro- 
duce the ‘lightning,’” he says. “The 
computer fires it automatically on the 
thunder peaks.” 

Through the glow, Graziano looks 
much like the late-night-movie scien- 
tist whose work has just begun blink- 
ing its eyes. “I love this part,” he says, 
now holding his open hand out to- 
wards the center of the atrium. “This 
is where you need the umbrella.” 

It’s raining. Tiny misters, attached 
by plastic tubing along the top of the 
room, sputter out a rainfall. The del- 
uge lasts for about five minutes. Then, 
like all summer storms, it fades. As the 
thunder moves into the background, 
it’s replaced by music, the chirping of 
crickets, and a panorama of stars pro- 
jected against the atrium “sky.” 

“We have parties and even picnics 
in this room,” says Graziano. “Most 
people love the show.” Then he adds 
with a mischievous gleam in his eyes, 


“I even warn some of them about the 
water.” 


Nowhere to go 


“Everything is controlled from this 
room,” says Graziano as I follow him 
to his den. An Apple II GS computer 
is on a desk. “Watch this.” 

Graziano turns to a small TV mon- 
itor on the desk and types on the com- 
puter’s keyboard. The screen flips, 
turns dark, then, using security cam- 
eras, displays my car in the driveway. 
Graziano taps the keys again. This 
time the screen shows his four-year- 
old daughter, Dina, asleep in her bed. 
“This is the computer's personal chan- 
nel,” he says, “and you can see it on 
any TV in the house.” 

“Dina has cute follicles.” The voice 
is mechanical, and it echoes from other 
rooms. 

“That’s the computer talking,” ex- 
plains Graziano. “It knows how to put 
words together in sentences that it 
makes up randomly.” 

Other sentences from the built- 
in voice synthesizer aren’t so ran- 
dom. “There’s a speaker in the mail- 
box,” says Graziano. “When its door is 
opened, the computer says ‘Good after- 
noon.” The computer then announces 
the mailman’s arrival throughout 
the house. “We don’t waste time go- 
ing to an empty mailbox any more,” 
Graziano says, then laughs. “But you 
should have seen the look on the 
mailmar’s face the first time he made 
a delivery.” 

Not even the family cat escapes the 
computer. “Follow me,” says Graziano. 
Behind the kitchen, in the laundry 
room, is a small box with a door on 
it. “It’s our cat’s litter box.” He reaches 
down and pushes open the door. “Lis- 
ten,” he says. 

“A fuzzy face is going potty,” an- 
nounces the computer through the 
house speaker system. 

Continued 
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“When the cat goes in, it breaks a 
light beam,” Graziano explains. “Af- 
ter about two minutes, the computer 
turns on a ventilator fan at the back 
of the box. After sixteen times, the 
computer displays ripe on the TV 
screen.” 

Yuck is a better word. 


Down to work 


“Here’s where the computer helps 
pay for itself,” says Graziano, leading 
me down the basement stairs. “The 
computer constantly measures the 
water temperature in the pipes, boiler, 
and my new roof-mounted solar pan- 
els,” he says. “The boiler is only 
switched on if it’s needed.” Even the 
burglar alarm is tied into the system. 
“If the alarm is set, the computer 
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knows we're not home or we're asleep,” 
says Graziano. “Either way it turns 
down the boiler and saves energy.” 

Worth it? “The first year in the 
house, I burned 960 gallons of fuel oil,” 
says Graziano. “Last year, without the 
solar panels, but with the computer 
taking over, it dropped to 760. This 
year, I expect much better results.” 

Hot water is also guided to the back- 
yard swimming pool when sensors say 
it’s needed. And cold water is tapped 
by the computer when it’s time to 
water the lawn. “All this is managed 
by the computer,” says Graziano, wav- 
ing his arms toward the pipework. “I 
don’t bother with it.” 

The computer also saves electrical 
energy. “For example, when I get up 
in the morning,” says Graziano, “the 


computer takes a light-level reading 
to see if I'll need lamps turned on. If I 
do, it turns on only the ones I need.” 

While all this is quite clever, it some- 
times comes with a price: “We have 
two friends who absolutely refuse to 
use our bathroom,” says Graziano as 
he chuckles. 

The bathroom? 

It looks quite ordinary as I enter 
and close the door behind me. Noth- 
ing to fear, I’m thinking. And—with 
all this talk of water—I welcome the 
opportunity to be here. But not for 
long. The computer senses my, er, pres- 
ence and begins to play “It’s a Small 
World After All.” 

Two friends who no longer use the 
bathroom in this house? Make that 
three. Gs) 


DRAWING BY ROY DOTY 


Sharpest 


look yet inside 


the body 


Magnetic-resonance scanning now gives doctors clear pictures of internal organs and tissue 
to aid diagnosis. Recent advances in technology even let researchers pinpoint changes in 
body chemistry. Yet another technique makes possible actual movies of blood flow. 


By HUGH ALDERSEY-WILLIAMS 


was seated at a console in the Albany Medical Cen- 
l ter’s Magnetic Resonance Imaging facility in New York. 

Dr. Gary Wood, then the head of neuroradiology, was 
beside me, tapping sections of an amber touch-screen dis- 
play to control a computer. Suddenly, an X-ray-like image 
flashed onto an adjacent black-and-white screen. 

“Here you are,” he said, pointing to the profile of my 
head. A nuclear magnetic-resonance (NMR) imaging ma- 
chine in a nearby room had just recorded the picture. Wood 
pointed to different shades of gray on the screen that rep- 
resented the outer area of my skull, bone marrow, and 
even cerebrospinal fluid. “Now we're going to page through,” 
he told me. “We're going to drive right through your head.” 

A series of images appeared on the screen as Wood traced 
my optic nerve from my eyes to my brain. He paused at 
one picture, a cross section clearly showing my nose, throat, 
and sinuses. “Here’s something that looks like a Dristan 
commercial,” he said laughing, obviously intrigued by the 
capabilities of the center's relatively new million-dollar- 
plus NMR machine. 

Pictures such as these have become a routine clinical 
procedure for medical diagnosis, although stiff prices for 
NMR machines and the time required to produce images 
still make them expensive. Now advanced NMR techniques 
show that important new medical uses are possible. Con- 
ventional NMR images, for example, can reveal abnor- 
malities in tissues and organs with remarkable detail 
because of improvements in technology and computer 
programs. 

But a newer technique called medical NMR spectros- 
copy, now in its research phase, can display changes in 
body chemistry as they occur. “Imaging tells you the spa- 
tial location. Spectroscopy can identify different kinds of 
molecules,” explains Dr. Edwin Becker at the National 
Institutes of Health. The images are like maps, but the 
spectra are like guidebooks, giving information about 
what’s happening at specific locations. Spectroscopy, which 
usually supplies graphs rather than X-ray-like pictures, 
could provide early clues to diseases through chemical anal- 
ysis that normally would require cutting into patients to 


obtain tissue samples for lab analysis. One early medical 
spectroscopy pioneer, Dr. Raymond Damadian, for exam- 
ple, showed more than a decade ago that NMR spectra 
from cancerous and normal tissue were different [“Dama- 
dian’s Supermagnet,” Dec. °77]. 

Researchers also are working to display spectra graphs 
in association with images so they are easier to compre- 
hend. Other techniques now undergoing trials use spe- 
cial NMR signals to make movies of fluids flowing through 
the body. These motion pictures can help diagnose heart, 
blood-vessel, and other diseases. 


Slumber imaging 


Having your body imaged magnetically, I discovered, is 
simple—even relaxing enough to put some people to sleep. 
When the white-coated Wood (now with Ellis Hospital in 
Schenectady, N.Y.) greeted me at the Albany Medical Cen- 
ter, he asked me some standard questions: “Is there any- 
thing wrong with you? Do you have have anything metal 
on you—pens, paper clips?” I deposited keys, a pen, and 
my tape recorder in a locker. Then the doctor opened a 
big door shielded with copper and ushered me into the 
NMR room. 

A large doughnut-shaped NMR machine emblazoned 
with General Electric's logo was in the center of the room. 
Smoothly contoured white plastic concealed the machine’s 
five-ton magnet. (Medical NMR magnets may generate 
magnetic fields measuring some 15,000 gauss; by compar- 
ison, Earth’s magnetic field averages 0.5 gauss and the 
magnet in your refrigerator door measures 50 gauss.) 
Wood’s assistant helped me onto a platform protruding 
from the bore of the magnet, then switched on the plat- 
form. Powered by hydraulics (motors won't work near this 
huge magnet), I glided almost silently into the magnet 
until my head was at its center. 

There was no sense of being trapped. A mirror above 
my eyes let me see past my feet and through the room’s 
observation window to Wood and his colleagues. Through 
a two-way audio link I heard them typing instructions into 
the computer and chatting excitedly about their new 
equipment. Lie still, I was told. 

Continued 
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MAGNETIC FIELD 


Nuclei of certain atoms—the central 
cores of protons and neutrons—are 
slightly magnetic and spin like micro- 
scopic tops. Normally, their spin axes 
are randomly oriented, like the pro- 
tons—hydrogen-atom nuclei—repre- 
sented at (1). In a magnetic field, nu- 
clei tend to align with that field. At the 
same time, they also wobble, or precess, 
like a spinning top (2). The frequency 
of this precession is directly propor- 
tional to the magnetic-field strength. In 
magnetic-resonance imaging, a radio 
signal from a coil strikes the precess- 
ing nuclei that are being held aligned 
in the magnetic field. The signal makes 
some nuclei resonate and knocks them 
out of alignment (3). When the radio 
waves are shut off, the protons realign 
(4). This realignment generates a small 
radio-frequency signal of its own. 


Wood pressed a button. A rapid dull drumming filled 
my ears, but I felt nothing as the images of my head were 
recorded in about five minutes—an abbreviated demon- 
stration scan. A combination of powerful magnetic fields 
and radio frequencies swept through my body. As a re- 
sult, certain atoms in my body were themselves radiating 
weak radio signals (see diagrams). These signals were an- 
alyzed by a computer to create images of my head. Later, 
a professor at the medical center told me the confinement 
bothers perhaps one patient in 20. Others find it relaxing 
enough to fall asleep. 

Analyzing the computer-generated pictures that result 
from magnetic scans such as mine is stirring a revolution 
in medical diagnosis. Some 650 NMR machines are now 
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in use in the United States, compared with fewer than a 
dozen in 1982. One expert, speaking at a recent National 
Institutes of Health conference on NMR, said that within 
five years magnetic imaging will replace most X-ray com- 
puted tomography (CT) pictures. CT scans also provide 
cross-sectional “slice” images. While X-ray exposure used 
for CT scans is cumulative and can damage tissue, there’s 
no evidence that powerful magnetic fields used for NMR 
can harm patients. (Some experts nevertheless caution 
against using NMR during early pregnancy.) 

With NMR doctors avoid the risk of inserting probes 
into patients to inject dyes for better X-ray image con- 
trast. Also, while X-rays only distinguish bone from softer 


. organs and tissue, NMR images allow the physician to 


PHOTOS: UCSF 


An NMR scanning sys- 
tem like the GE Signa machine at left can 
produce X-ray-like pictures of slices 
of a human body, such as the color- 
enhanced heart image (top). The pa- 
tient rests in the bore of a large super- 
conducting magnet that generates a 
powerful, uniform magnetic field, which 
aligns the spin axes of some protons 
in the patient’s tissue, as in the draw- 
ing at far left. Coils inside the machine 
sweep other intersecting magnetic fields 
through the patient to pinpoint the 
areas being imaged. Radio-frequency 
coils trigger resonance in certain 
atoms. Signals emitted by these atoms 
are picked up by a detector coil, am- 
plified, and processed by a computer 


to generate an image. NMR SPECTROS- 
COPY. The same scanning machine, 
operated in a somewhat different mode, 
can also be used to monitor tissue 
chemistry. Nuclei of different elements 
generate characteristic frequency-res- 
onance signals that are easy to sepa- 
rate and identify. And identical nuclei 
located on different parts of a molecule 
resonate at slightly different frequen- 
cies (measured in parts per million). For 
example, the three phosphorus nuclei 
in adenosine triphosphate, which pro- 
vides the energy for muscular contrac- 
tion, generate signals that appear as 
three resonance peaks on the NMR 
spectroscopy chart being examined by 
GE’s Paul Bottomley (above). 


see bone, muscle, organs, and fat as distinct from each 
other. A disadvantage of NMR compared with X-ray CT 
scans is the longer exposure required with the magnetic 
technique. A scan of a patient’s body, consisting of numer- 
ous image slices, might take 45 minutes to two hours. 
But one NMR manufacturer, Fonar Corp. of Melville, N.Y., 
claims its newest machine is faster and can scan a pa- 
tient’s entire body in 30 minutes. 

While practical clinical applications of NMR imaging 
are mushrooming, one of the fastest-growing areas of NMR 
research is using spectroscopy as a tool for non-invasive 
chemical analysis of tissue. NMR spectroscopy has long 
been used in many laboratories for chemical analysis of 
specimens. But it has not been used in medicine for study- 


ing metabolic processes within the body. Now, supercon- 
ducting magnets generate the strong magnetic fields 
needed for spectroscopy of living tissue. More research is 
needed, though, before spectroscopy becomes as practical 
as imaging; but progress is being made. 

The difference between NMR imaging and spectroscopy 
is that NMR images are created from signals emitted by 
just one chemical form of one element—hydrogen in water, 
the most abundant chemical in the body. NMR spectra, 
on the other hand, can show the distribution of different 
chemical forms and surroundings of the same element in 
the body. Chemicals composed of elements other than hy- 
drogen, such as phosphorus, can be observed by tuning 

Continued 
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the resonance frequency of the NMR coils used (see dia- 
grams). NMR spectroscopy relies on small but specific shifts 
in the frequency at which nuclei resonate in different chem- 
ical environments. Such shifts provide a characteristic 
“fingerprint” used to identify molecules. 

To learn more about the latest in medical spectroscopy 
research I visited one leading laboratory, the GE Research 
and Development Center in Schenectady. In contrast to 
the neat clinical surroundings at the Albany Medical 
Center, GE’s NMR machine looks almost homemade. Trol- 
leys of electrical gear litter the corridors, and outside the 
low wooden lab building a giant insulating Dewar flask 
bubbles with liquid nitrogen used to insulate the liquid 
helium that cools GE’s mas- 
sive magnets. 

Dr. Paul Bottomley, a 
physicist and member of the 
GE research team, wears a 
slightly disheveled appear- 
ance in contrast with the 
starched white coats of the 
hospital staff. Speaking 
with a faint Australian ac- 
cent, he recalls an early ex- 
periment in applying NMR 
spectroscopy to medicine 
that took place late one af- 
ternoon in April 1980, “I 
was working at Johns Hop- 
kins University in Balti- 
more on a technique to ob- 
tain spectra from animal 
hearts. We were doing this 
study of a drug on the heart 
metabolism,” he recalls. “I 
was saying, ‘No, it’s not go- 
ing to work. This drug’s not 
going to do anything’ I’m 
basically a pessimist. That’s 


PHOTO: UCSF IMAGING LAB 


the diseases we were looking at. We were opening new 
cans of worms,” he says. 

It turned out that scientists and clinicians could not 
use the chemical data obtained by spectroscopy to observe 
and control disease as readily as they had hoped. “It’s only 
been recently that we've started to correlate the spectro- 
scopic information with disease,” says Bottomley. “But,” 
he adds, “there are particular areas where there is real 
clinical hope.” Planning therapy treatments for cancer is 
one. Another is in understanding diseases where a sud- 
den drop in blood-flow rate, as with heart attack and stroke 
victims, is signaled by an equally sudden change in local 
body metabolism that can be detected by NMR spectros- 
copy. 

An illustration of this 
comes from the University 
of Texas Health Science 
Center in Dallas, where Dr. 
Tommy Vaughan uses a cus- 
tom-built battery of special 
computer hardware that 
rapidly processes phospho- 
rus NMR spectra of metab- 
olism changes as they oc- 
cur. “If you’re looking at 
somebody’s arm muscle,” he 
explains, “you have him 
squeeze a gripper. Then you 
can watch the change in 
amplitude or spectral peaks 
on the display as he exer- 
cises.” Monitoring similar 
changes in the heart would 
provide a clinical applica- 
tion to detect disorders in 
heart-muscle layers. 

Phosphorus spectra are 
popular in medical research 
because this element is at- 


the way I treat all my ex- 
periments, because time 


A lesion on the rear lobe of a brain appears blue after a 
computer assigns colors to shades of gray. Clinicians fre- 
quently use good-contrast black-and-white NMR images. 


tached to molecules that are 
crucial to body functions, 


and time again, they don’t 
work,” he jokes. 

Bottomley and his colleagues used NMR spectroscopy 
to compare a chemical analysis of a normal animal heart 
with another analysis after drugs had been injected into 
test animals. The spectra obtained provide a series of peaks 
on a video display or graph paper that represent different 
chemical compounds. The researcher's first step: record 
the spectra of the element phosphorus in a normally func- 
tioning isolated animal heart. This recording is called a 
control spectrum. As the researchers tie off a coronary 
artery the heart function deteriorates—an artificially in- 
duced heart attack. Spectra peaks that were visible on 
the control spectrum disappear on a second recording, in- 
dicating dramatic changes in heart chemistry. “Then,” 
Bottomley continues, “we added the drug, waited five min- 
utes, and the peaks came back up. We got this enormous 
change in the spectrum.” He shows me the jagged peaks 
of a third phosphorus trace. I notice a similarity to the 
normal first spectrum. This near match in their 1980 ex- 
periment suggested that NMR spectroscopy would be valu- 
able for monitoring the effects of drugs in treating heart 
attacks. 

But applications for early research such as this have 
proven elusive. Older and wiser, Bottomley sums up the 
initial hopes for combined imaging and spectroscopy. “We 
said, ‘Oh, great! We can get chemical and anatomical in- 
formation. That’s got to tell us something. Well it did. It 


told us that perhaps we didn’t understand the nature of | 
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even though the phosphorus 

is only present in minute 
concentrations. Other elements thought to be associated 
with specific diseases present a similar challenge because 
of still lower concentrations and low sensitivity to mag- 
netic fields. Nevertheless, NMR spectroscopy of various 
elements may provide earlier diagnosis of cancer, Alzheim- 
er’s and related diseases, muscular and metabolic diseases, 
stroke and heart-attack conditions, plus a means of moni- 
toring anesthetics and therapeutic drugs as they work 
within the body. 

So far NMR images and spectra are recorded and im- 
terpreted separately, even though they are generated on 
the same machine. The NMR image from protons—hydro- 
gen atom nuclei—provides a map that lets physicians nav- 
igate their way to an area of interest, perhaps a tumor. 
Once they have located the tumor, they can position an 
NMR surface coil antenna immediately adjacent to it and 
record an NMR spectrum showing chemicals that might 
be associated with tumor growth. 

Scientists at the Massachusetts Institute of Technolo- 
gy’s new magnetic-resonance center hope to go further. A 
research program combining the talents of neurologists, 
physicians, engineers, and computer scientists is being led 
by physicist Dr. Leo Neuringer. At his office in a new build- 
ing on a desolate part of MIT’s Cambridge campus I found 
a desk piled high with grant applications, an indication 
of the feverish activity in the field. 

[Continued on page 108] 


By STUART F. BROWN 


the prototype of Lamborghini's 

$124,000 LM 129 all-terrain vehi- 
cle springs to life. Six twin-throat 
Weber carburetors are feeding 12 cyl- 
inders through 48 valves to produce a 
wonderful creamy burbling sound from 
the exhaust pipes. The engine is a 
hopped-up version of the V12 used 
in the Italian manufacturer's slinky 
Countach sports car. 

A mechanic demonstrates the con- 
trols and shows me how to open the 
locking gas cap. “How much does it 
hold?” I ask. “Too much,” he replies 

Off we go for a long day of city, free- 
way, and gravel-pit driving that gives 
me the feel of this 6,700-pound pas- 
senger truck. It can be summed up in 
one word: stiff. The clutch requires 
such a push my left knee begins to 
tremble. The steering’s plenty of work, 
too. The five-speed ZF gearbox is balky 
and demands an tive hand on the 
shifter. The brake pedal needs a hefty 
shove before much deceleration takes 
place. And the suspension? It’s really 
harsh. 

But the 414-horsepower 5. 


l turn three different switches and 


-liter en- 


gine is a true delight, delivering a 
gratifying rush of acceleration accom- 
panied by the singing of the gigantic 
Pirelli tires. The Lamborghini mean- 
ders a lot at 55 mph, but is stable at 
higher speeds. Locked into four-wheel 
drive and low range during our gravel- 
pit session, it shows itself to be a for- 
midable earth mover. 

The one thought I can't get out of 
my mind is this: If Lamborghini set 
out to design a leather-upholstered off- 
road toy for the very rich, why did they 
make it such a handful to driv 
most like... well, an army truck? Joe 
Nastasi, whose North Bergen, N.J., 
company is Lamborghini's U.S. distrib- 
utor, has the answer. The LM 129, he 
reveals, was developed as a militar, 
vehicle for a Middle tern govern- 
ment that never placed an order. 

Now the big Lambo begins to make 
sense to me! It’s for people who have 
always wanted their own armored per- 
sonnel carrier—or maybe a Bradley 
fighting vehicle... those who like to 
feel they’re doing a day’s work just pi- 
loting their invincible machine down 
the trail... tycoons who want to stand 
apart from boring people who drive 
Range Rovers. I get the idea now. G5) 
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By AL LEES 
Drawings by Carl De Groote 


re the deck designs on these six 
pages the shrewdest in America? 
When the California Redwood 
Association and I set up the parame- 
ters for this national design competi- 


5 problem- 
solving decks 


The prizewinning decks in a national contest sponsored by PopuLar SciENncE and the Califor- 
nia Redwood Association could not be more varied: They ramp down a mountain, cantilever 
off hills, wrap around pools and spas. All combine redwood with other materials. 


tion we deliberately kept the qualifi- 
cations as broad as it was practical 
to make them. For those homeowners 
who'd be building a deck especially for 
the contest, we didn’t want to inhibit 
creativity. And where professional con- 
tractors were concerned, we wished to 
avoid making them fear that their more 


GRAND PRIZE: 


innovative projects were too far-out to 
qualify. So except for requiring that red- 
wood be the dominant material, we 
asked only one thing: that the deck 
solve at least one difficult problem 
—taming an unbuildable site, provid- 
ing built-in storage, concealing an eye- 

Continued 


DESIGNER/BUILDER: Bryan F. Brylka, BFE & Associates 


i 


27 Mariposa Ave. 
San Anselmo, Calif. 94960 


Marin County, Calit. 


Steep eucalyptus slope behind house left no level area 
for hot tub and its maintenance equipment. Client al 
wished to minimize earthquake hazard of high-perched 
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DECK PLAN 
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Both octagonal pods are supported on concrete piers by 
means of boomerang bi aminated from ips of red- 
fiat: wood and fir. Ramps, platform 
Cuprinol H: 
section of lower ramp hinges up to reveal a bar (above). 


Glass-paneled railing doesn’t hide the view. Curved top rails are pieced. Substructure was engineered by Bob Martin. 


SECOND PRIZES: $500 EACH 


Stained gray to match the house siding, this deck covers the 
entire backyard. Raised porti s the look of an in-ground 
pool. Hinged corner gives to filter (right). 
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DETERMINES DEPTH OF PIER 


DESIGNER/BUILDER: Gary Marsh 
All Decked Out 


770 Tamalpais Ave. 
Novato, Calif. 94947 rs 19" 7 conc. wines 
5 TYPICAL 
DECK LOCATION: Larkspur, Calif . ANCHOR N*6 RE-BAR 


INTO WALL. 


PROBLEM SOLVED: Existing non-redwood deck was falling from house and undermined by mud 
slides; solid railing obscured mountain view for those seated inside. New 
deck was stepped down from living room with tempered glass railing and 
was cantilevered over the slide area. is e 
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DESIGNER: Jain Moon 

BUILDER: Scott Foell 

DECK LOCATION: Novato, Calif. 

PROBLEM SOLVED: Poor soil prevented excavating for a swimming pool, so the entire yard was 
decked around an above-ground pool. Filter is housed at hinged corner, and 


other service access is through side hatches. Privacy from neighbors iS pro- 
vided by planters and trellis. 


PLAN OF DECK 


sore, or whatever. The contest was first by professionals; the third was designed that radiate from the tub across the 
announced in last August's issue, with and built entirely by the homeowners. surrounding redwood deck are quarter- 
an entry deadline of January 15. © The top prizewinner is the work inch Plexiglas acrylic plastic strips lam- 
The response was spectacular (see ofa creative young designer/contractor, inated between the planks. Though 
sidebar), and we're proud of the five Bryan Brylka, fora house that perches they are sanded flush with the deck 
winning designs. We were able to in- at the crest of a steep forested hill- surface (which is then sealed with mul- 
spect the three top winners in person side. It’s a strikingly original solu- tiple coats of clear epoxy), the strips 
while rephotographing them and were tion to the problem of combining deck project an inch below the deck’s under- 
delighted with the workmanship. The spaces with a ramped access to an elab- side, where a light source illuminates 
first two decks were designed and built orate hot tub far below. The “spokes” Continued 
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Choosing the winners 


Winnowing down several hundred entries to the 
25 from which the final selections were made 
wasn't easy. In this task, Home & Shop Editor 
Al Lees (at right) and CRA’s publicity man- 
ager, Charlene Draheim (center), were joined 
by Christopher Grover, CRA’s promotion man- 
ager. The entries they're evaluating came from 
32 states, with greatest representation from 
California (not unexpectedly), followed by Col- 
orado and Montana. The prairie states also 
scored high, with the lightest participation 
from the East Coast (though two winners came 
from there). Al and Charlene devoted three 
days to the final judging and report that those 
last hours of decision-making—narrowing the 
field to five—were excruciating. "But the joy 
expressed by the winners when we phoned 
them,” says Charlene, “eased our pain.” 
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Free-form lakeside deck in Maine has bench laminated from redwood stri 


THIRD PRIZES: $300 


FREE-FoRM 
LaminaTeo. 
BENCH 


LAMINATED BANG 
t Z LAYERS OF 21764" 110") 


PLAN OF DECK 


arsniva" 
teos 


N 
)) 


BENCH 
SUPPORTS 


DESIGNER/BUILDER: Ben Sechrist 
Box 361 


Manchester, Maine 04351 


Manchester, Maine. 


PROBLEM SOLVED: Homeowner wanted to level off a sloping lake- 


side site for a sheltered spa—in a way that 
would halt minor erosion beside house. Builder 
notched pressure-treated joists at high end of 
deck into soil as retainers, erected skylighted 
‘gazebo around the spa, then created free-form 
deck—railed with laminated redwood bench— 
to match informality of the house, 
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LEG DETAIL 


DESIGNER: Anthony Corallo 


BUILDER: Chuck Odenwelder Jr. 


DECK LOCATION: Easton, Pa. 


PROBLEM SOLVED: Area behind house was steep unusable bank fill, 
Floating a deck at patio level added "another room 
to our home,” says homeowner Jay Golden. The 
railing around the raised spa deck provides an an- 
chor for a gate to keep out unattended children. 
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them as well as the water in the tub. 
© For his project, Gary Marsh of All 
Decked Out inherited an existing de- 


form deck around her above-ground 
pool, this raised the “backyard” four feet 
and compromised the privacy provided 


RAILING DETAIL 
414 POST 


PLAN OF DECK SHOWING. % 
| FRAMING AND FOUNDATION: 


proposed instead an open deck with a 
gazebo at one end to shelter the hot 
tub. This took the form of a stretched 


te teriorating deck with underpinnings by existing fences. So Moon and builder octagon. Skylights on both long sides 
a> weakened by a landslide. For the re- Scott Foell cleverly included trellised of the steep roof flank a vented cupola. 
placement deck, a bracing system had planters at the perimeter of the deck- All openings are screened against lake- 

L to be developed to support a center- ing. For the trellis top, four-foot 2x4s side insects. 
point beam over which the deck could were cut in half at a 30-degree angle @ The Golden project in Pennsylva- 
-a cantilever. Even with these piers set to slant down on both sides of the dou- nia used (like the other four) redwood 
i well back from the edge of the cliff, the ble beam. decking and railings supported on fram- 
7h engineer drilled 32 feet deep to reach © Maine builder Ben Sechrist’s client ing of pressure-treated lumber. Deck 
bik stable soil, then tied the piers and the wanted an underused yard leveled so boards were fastened with hot-dipped 
house foundation together. that a shed sunspace with a hot tub galvanized nails; all bolts were stain- 
4 © When Jain Moon designed a plat- inside could be added to the house. Ben less steel. Ge) 
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Neo-geo 
heat pump 


A new ground-source heat pump circulates its own working fluid, a refrigerant, through 
slender copper pipes buried underground, while standard ground-source heat pumps 
circulate water or antifreeze through buried plastic pipes. The result: The new system is 
simpler, cheaper, and more efficient. Two ingenious controls make it possible. 


By V. ELAINE GILMORE 
Illustration by Mario Ferro 


n 1976 Robert Cochran, an electri- 
l cal engineer then working for the 

Lakeland, Fla., electric utility, 
began spending most of his evenings 
and weekends developing a better way 
to heat water. Now, as president of 
ECR Technologies, a research and de- 
velopment company, he’s working on 
that problem again. Meanwhile, he de- 
veloped a new—and he thinks better 
—way to heat and cool your house. 

Cochran's new heating and cooling 
machine is a ground-source heat pump. 
Normally such machines circulate 
water or antifreeze through hundreds 
of feet of plastic pipe buried in the 
earth. This one, instead, circulates the 
refrigerant—the working fluid from 
the heat pump—through buried cop- 
per pipes. The result is improved effi- 
ciency, greater simplicity, and—even- 
tually—a promise of lower cost. 


Going underground 


Most heat pumps draw their heat 
from the outside air in winter, and 
dump it there in summer. The trou- 
ble with these air-source heat pumps 
is that their efficiency goes down in 
summer as air temperature rises and 
drops again in winter when air tem- 
perature falls. Indeed, when the tem- 
perature drops below 20 or 30 degrees 
F, the heat pump must be supple- 
mented with backup heat, usually 
electric-resistance elements. 

Electric-resistance heat has a coef- 
ficient of performance (COP) of one: 
It delivers one unit of heat energy for 
every unit of electric energy it uses. 
A heat pump, on the other hand, has 
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a COP of maybe 1% to 3%, depend- 
ing on conditions and the machine. 
Thus backup heat costs you much 
more than heat from the heat pump. 
It may cost the electric utility more 
too, if extra generating capacity must 
be built to meet cold-weather energy 
spikes. 

Ground-source heat pumps [Oct. ’83 
and Oct. ’87] solve this problem by 
drawing their heat from the earth in 
winter and dumping it there in sum- 
mer. Properly sized, a ground-source 
heat pump generally needs no backup. 

It was Cochran's intent to develop 
a ground-source heat-pump water 
heater. But instead of circulating wa- 
ter or antifreeze in the underground 
pipes, then using a heat exchanger to 
transfer heat between the antifreeze 
loop and the refrigerant loop of the 
heat pump, he wanted to extend the 
refrigerant loop itself. Thus the bur- 
ied pipes would become a giant evap- 
orator in winter and a condenser in 
summer. The heat exchanger and the 
pump to circulate the intermediate 
fluid could be eliminated, and efficien- 
cy would rise accordingly. 

But Cochran found that standard 
control systems wouldn't do the job. 
A major stumbling block was the ex- 
pansion valve, a device that regulates 
the flow of refrigerant from the con- 
denser to the evaporator. “I tried every 
expansion valve made in this country 
and one made in England,” he says. 
“None worked properly.” 

The problem: The sensor that regu- 
lates the valve to adjust refrigerant 
flow is at the outlet of the evaporator. 
“The earth tap is such a long evapo- 
rator,” Cochran elaborates, “that be- 
fore the refrigerant, could flow through 


——— ae 


and the sensor learn that the expan- 
sion valve had opened or closed, it was 
so late that the resulting signal would 
throw the valve fully in the opposite 
direction. So the valves would just 
‘hunt’ from fully open to fully closed” 

Cochran replaced the expansion 
valve with what he calls the Liquid 
Flow Control (LFC). “It allows the 
liquid refrigerant to flow out of the 
condenser at exactly the rate it is pro- 
duced,” he says. “And it also ensures 
that no vapor passes through the con- 
denser without condensing.” The cap- 
tion and illustration (detail 3) show 
how the LFC works. 

Cochran next replaced the accumu- 
lator on a standard heat pump with a 
device he calls an Active Charge Con- 
trol (ACC). An accumulator is a small 
cylinder that keeps any liquid refrig- 
erant that reaches it from passing on 
to the compressor. His ACC does that, 
and in addition it holds a sizable re- 
servoir of liquid refrigerant and con- 
stantly adjusts the amount in circula- 
tion. “In a standard system you have a 
given charge of refrigerant,” Cochran 
explains, “and it’s optimized only for 
a given set of temperatures. The ACC 
optimizes the refrigerant charge for 
all temperatures.” The caption and il- 
lustration (detail 2) explain it. 

Cochran also devised different pip- 
ing for his ground tap. Normally a 
ground-source heat pump uses hun- 
dreds of feet of plastic pipe that is ei- 
ther buried horizontally a few feet 
underground or placed in deep verti- 
cal holes. The former takes a lot of 
space and entails much surface dis- 
ruption. The latter requires one or 
more sizable holes—three to six in- 

[Continued on page 112] 
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ECR’s earth-source heat pump is one 
long refrigerant loop. In heating mode 
(shown), the ground loop acts as the 
evaporator. The refrigerant (a fluid with 
a very low boiling point), enters the 
buried coaxial copper pipes (detail 1) 
as a liquid, absorbs heat from the sur- 
rounding earth, and evaporates (boils). 

The refrigerant, now mostly gaseous, 
flows on to the Active Charge Control 
(detail 2, see below), then to the com- 
pressor, where its pressure and tem- 
perature are greatly increased. The hot 
high-pressure gas travels to the con- 
denser—the inside fan coil when the 
heat pump is in heating mode. There 
it condenses, giving up heat to the 
house. 

From the condenser the refrigerant 
(mostly liquid) travels to the Liquid 
Flow Control (detail 3, see below) then 
back to the earth-tap evaporator. 

In cooling mode (not shown) the re- 
frigerant reverses: The ground loop 
acts as the condenser and the fan coil 
in the house becomes the evaporator. 


Active Charge Control (ACC) (detail 2) 
regulates refrigerant flow between the 
evaporator and compressor and passes 
compressor oil entrained in the refrig- 
erant on to the compressor. An insu- 
lated reservoir, the ACC contains a 
pool of liquid refrigerant; a vertical 
evaporator tube runs up the center. An 
orifice near the bottom of the tube lets 
in the surrounding liquid. 

Refrigerant (mostly vapor) from the 
evaporator enters the tube and bubbles 
up through the liquid refrigerant, form- 
ing a froth of compressor oil. Any liq- 
uid refrigerant (droplets or mist) falls 
into the reservoir and is removed from 
circulation. On the other hand, if the 
arriving refrigerant gas contains super- 
heat (heat above its boiling point), the 
excess heat evaporates a portion of the 
liquid refrigerant from the ACC reser- 
voir, adding to the amount in circula- 
tion. From the outlet tube only gaseous 
refrigerant with little or no superheat, 
plus bubbles of compressor oil, pass on 
to the compressor. 
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Liquid Flow Control (LFC) (detail 3) 
passes liquid refrigerant on to the 
evaporator at the same rate that it is 
produced in the condenser. It keeps 
gaseous refrigerant from passing 
through to the evaporator, and also 
prevents the opposite condition from 
occurring—a buildup of liquid refrig- 
erant in the condenser. 

A float valve in the LFC controls a 
metering device at the LFC’s outlet. If 
the level of liquid refrigerant in the 
LFC reservoir falls (as when a signifi- 
cant amount of vapor is entering the 
LFC from the condenser), the float 
valve will drop, causing the metering 
device to restrict the flow of refriger- 
ant from the LFC outlet. 

This increases the pressure back in 
the condenser, so more refrigerant con- 
denses there, causing more liquid and 
less vapor to flow into the LFC. As the 
refrigerant level in the LFC rises, the 
metering device at the outlet lets more 
liquid pass on to the evaporator, thus 
balancing the flow. 
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QUID OUT 


fenoning j 


Build 


With a tenoning jig woodworkers can fashion accurate mortise- 
and-tenon joints quickly and safely. This simple make-at-home 
jig is wobble free and tailored to your own table saw. 


By R. J. De CRISTOFORO 
Photos by the author 


used in furniture making, cabinetry, and other fine 
woodworking projects. But fashioning this joint with- 
out a special jig is difficult and dangerous. The reason: 
Although the mortise cavity can be readily cut on a drill 
press using mortising bits and chisels, tenon cheek cuts 
are most accurate when made with a table-saw blade. This 
is a hazardous procedure because tenons are usually cut 
at the end of narrow pieces of wood—chair and cabinet 
rails—that are hand held on end and moved along the 
rip fence. Rather than spending more than $200 on yet 
another accessory, my solution was to build a tenoning 
jig, tailoring it to my Delta UniSaw. With slight modifi- 
cations, the jig will work as well on your table saw. 
Most homemade tenoning jigs are designed to ride the 
rip fence; but the one I built is held firmly on the saw’s 
table by twin “miter gauge bars” that fit into the slots 
flanking the saw blade. The result: All possible wobble is 
eliminated. This versatile jig can be used for both shoul- 
der and cheek cuts and also for other chores like slotting 
dowels and cutting multiple pieces of similar length. 
Building the jig 
Start by sawing the face to size and then form the groove 
for the slide. If you use the dovetail design, first form a 
groove that is 1⁄2 inches wide and a fraction more than 
4 inch deep. Then slope the sides of the groove with a 
dovetail bit, working either on a drill press or with a por- 
table router. You can skip the dovetailing procedure if you 
adopt the alternative method shown in the drawing. Here 
the face is made of three pieces, the front ones rabbeted 
for a slide that has matching rabbet cuts. Work carefully 
in either case because the slide must move smoothly and 
without wobble—it determines the accuracy of cut sizes. 
Next form the bars so they will fit nicely and move 
smoothly in the table slots. After this it’s best to position 
the bars in your table slots and then place the face over 
the bars so the distance from each end to the bars is the 
same. Then after accurately marking locations, form the 


T: mortise-tenon joint is a classic wood connection 
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dadoes that are required for the braces. Attach the braces 
with glue and No. 12 24-inch flathead screws and then 
place the subassembly so the braces are centered over the 
bars. Now you can attach the bars—but take 10 minutes 
to do this five-minute job. It’s critical that the angle be- 
tween the face of the jig and the saw’s table and the angle 
between the face and the side of the saw blade be 90 de- 
grees. Add the rail and the see-through Lexan shield. The 
shield is there to keep sawdust or wood bits from flying in 
your face. 

When fashioning the dovetail slide, note that the alu- 
minum material listed for the cover is oversize. After the 
cover is attached to the wood slide with contact cement, 
the piece can be sized more accurately. You can form the 
¥s-by-7-inch slot that runs the length of the slide with a 
router. Alternatively, after cutting off one end, take a cou- 
ple of passes with a saw blade to make the slot. Reattach 
the cutoff with glue. Be persnickety when beveling the 
edges of the slide to suit the dovetail or when rabbeting 
the slide if you choose the alternative method. This is an- 
other phase of the project where precision pays off because 
if the fit is off even just a little, the slide could jam. 

The next step is to shape the slide head. Drill for and 
install the threaded insert and then add the guides, being 
sure they are centered about the insert and spaced to suit 
the hold-down. Attach the head to the slide so that its 
face will form a 90-degree angle with the saw’s table. 

The final step is the hold-down. Cut it to overall size 
and then shape it on a band saw or jigsaw, or with a hand 
saw. A handy way to improvise wing bolts is to grip the 
threaded rod between wood blocks in a vise and then use 
a prick punch to peen both the end of the rod and the 
inner circle of the wing nut until they are “welded” 
together. 

Using the jig 

Essentially the jig is a carrier for unwieldy wood pieces. 
It allows you to secure workpieces and line them up in 
accurate positions and to move them past the saw blade 
with hands safely away from the cutting area. It’s im- 


portant to always use the hold-down; but if you find that 
Continued 


The tenoning jig, which fits securel 
the table-top slots, can be used for 
shoulder (1) and cheek cuts. The dis- 
tance between the slide head and the 
outside of the blade determines the 
tenon length. Use the hold-down (2) and 


iz 


the facing side of the blade determines 


ys position the work so that cut- 
offs will not be caught between the 
slide head and the saw blade. The jig 
can also be handy for cutting multiple 
pieces of the same length (3). The di 
tance from the slide head to a tooth on 


the length of the pieces. Sawing a slot 
in a round—needed, for example, 
when a chair rung is to be secured in 
a through or blind hole with a wedge— 
simple with this versatile jig (4). 
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this is impractical, remove it and utilize a clamp instead. 

The jig is designed for a maximum cut depth of two 
inches, which is adequate for tenoning work. It’s a good 
idea to assign a particular saw blade for use with the jig 
to keep the kerf line uniform. A smooth-cutting carbide- 
tipped blade is recommended. 

Always return the jig to its starting position after a cut 
and wait for the blade to stop before removing the work 


ALTERNATE METHOD FOR SLIDE 


ABBET EDGES 
(OF SLIDE 


or cutoffs. Keep the table—especially the slots—and the 
jig clean. An occasional rubdown with paste wax in the 
slots, on the bars of the jig, and in the groove for the slide 
will ensure smooth operation. I find that with my tenon- 
ing jig the mortise-tenon joint has become a quick and 
elegant connection. The added features of safety and ac- 
curacy have made the jig one of the more important ac- 
cessories for my table saw. Oe) 
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3" WING NUT PEENED ON ROD 
Ya" HOLE, 1⁄4” DEEP 


S 
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34" <4" THREADED ROD 


MATERIALS LIST 


KEY PART QTY. SIZE (IN.) MATERIAL 
1 Face 1 1%4x6¥2*16 
2 Bars 2 rixi 
3 Brace 2 1%2x5x16%2 

4 Rail 1 12x 2% (tosuit) rdwood 

5 Slide 1 %x2x16 Hardwood 

6 Cover 1 1x16 Aluminum 

7 Slidehead 1  1%⁄2x2%x6⁄⁄s Hardwood 

8 Guides 2 Vx%xle Hardwood 

9 Hold-down 1 2x2x10 Hardwood 

10 Pad 1 ¥x1x1 Hardwood 

11 Shield 1 Yex4¥ax (to suit) Lexan 

HARDWARE 

1 Yexd Threaded rod 

wiwing nut 

2 Max2% Threaded rod w/ 

washers & wing nut 

1 x2 Threaded rod w/ 

washers & wing nut 

2 3x2 Threaded inserts 

ae tee T-nuts 

No. 6x1 FH screws 

No. 12x 21⁄4 FH screws 


IBM/Reg. TM IBM Corp. MS-DOS/Reg. TM Microsoft Corp. 


Tandy Computers: 
Because there i is 
no better val 


00 HX 


The first IBM® 
PC compatible with 
MS-DOS® built in. 


The remarkable Tandy 1000 HX is the 
easiest PC compatible ever. MS-DOS is 
built into memory. This “‘power-and-run” 
feature lets you insert your program disk 
and go! 


And instead of cryptic codes, you'll be 
greeted by simple, plain-English phrases. It's 
the ultimate in ease of use for beginners, 
the ultimate in time-saving convenience for 
experienced users! 


The 1000 HX is ready to run from day 
one because it comes with all the necessary 
adapters. A built-in 3'/2” disk drive lets you 
store up to 720K of programs and data. We 
even include our own exclusive Personal 
DeskMate™ 2 applications software. 


You get seven popular applications: word 
processing, an electronic filer, spreadsheet 
analysis, telecommunications, a calendar, 
plus Music and a Paint program. Personal 
DeskMate 2 is incredibly easy to use, with 
pull-down menus and dialogue boxes for se- 
lecting functions. You can also add a mouse 
for even easier operation. 


And of course the 1000 HX runs today’s 
most popular IBM compatible software. 
There are thousands of programs to choose 
from—for your child’s education, home 
budget and management, financial plan- 
ning, exciting games, sophisticated word 
processing, and much more. 

Come to your nearby Radio Shack 
today—the Tandy 1000 HX is your best 
value in entry-level PC computing. 
(25-1053) 


ray TM 


A DIVISION OF TANDY CORPORATION 


BY DAWN STOVER 


Baby blimp A =d 
Two people can ride side by side in this 

91-ft.-long airship filled with more < 
than 20,000 cu. ft. of helium. Powered 
by a 64-hp engine in the aft end of the 
car, the EXP-II cruises at 55 mph, says 
the maker. Memphis Airships, Box 4 | 


13037, Memphis, Tenn. 38113. 


\ 


Window on a small world A as y 


This microscope requires no glass slides or lamp, so it’s 
easy for children to use—and appeals to field researchers 
too. The combination of a low-powered eyepiece with a com- 
pound lens designed for high magnification allows the $139 
Magiscope to produce detailed images from reflected light. 
Brock Optical, Box 831, Maitland, Fla. 32751. 


Engine trio V 


At the John F. Kennedy Space Center, ri ilr 

technicians install the last of three British utility wagon A isf 
main engines in the Discovery space International Automotive Design’s fu- 
shuttle. Special loading equipment is turistic Impact is based on the Ford H 


used to handle the hea uid-fueled Sierra 4x4 mechanicals with a 150-hp 
engines. Discovery's STS-26 mission is engine. A split tailgate (the lower part < 
scheduled for an August launch. forms steps) opens to 27 cu. ft. of load 


space, and skis or surfboards fit be- + 
neath the main floor. 


Recipe reader A 


Eject the wireless optical scanner from 
this microwave oven, slide it over a bar 
code recipe printed in a special cook- ss 
book, aim the scanner at the oven, and 
press a button. Sharp’s RE-901, sold in s 
Japan, memorizes cooking directions, 

and beeps when it’s time to stir or add 1 
other ingredients. 
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<4Novel light 


Read in your bed, car, 
or tent without distur! 
ing others. Periscope’s 
cover holds paperback 
books in place. The light 
turns on when you pull 
it from its slot. $30. Se- 
lecTronics, 701 Decatur 
Ave. N., Minneapolis, 
Minn. 55427. 


Solo rotor A 


An artist's rendering 
shows McDonnell Doug- 
las Helicopter Co.’s pro- 
posed MDX aircraft 
with the NOTAR (no tail 
rotor) anti-torque sys- 
tem [Oct. ’87]. The heli- 
copter, which could seat 
up to 10 people, has a 
grease-lubricated rotor 
transmission. 


Commuter car V 


This experimental one- 
seater, called Nexus, 
gets 113 mpg when 
cruising at 63 mph. De- 
veloped by the Vehicle 
Research Group at the 
University of Saskatch- 
ewan, it uses a rigid ure- 
thane foam nose to meet 
Canadian highway-safe- 
ty standards. 
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HOW To BUILD BEEE 
OUTDOOR 


4570. $32.95 
(counts as 2) 


178. $29.95 


BOOK CLUB 


A Service of Grolier Book Clubs, Inc. 
P.O. Box 2006, Latham, N.Y. 12111 


FINISH 
CARPENTRY 


5673. $19.95 


5753. $11.95 


5994. $19.95 t 113. $15.95 


FEDERAL 
FURNITURE 


L Dialers 


6056. $17.50 


5831. $19.95 


6085. $24.95 


MAKING 
BIRDHOUSES 
& FEEDERS 


6041. $16.95 


The Number One Do-It-Yourself Book Club . 
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4536. $32.95 * 166. $26.50 
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Bernard Price t t 


* 4508. $29.95 


The #1 DO-IT-YOURSELF BOOK CLUB 2 
h 0 Authority...Popular Sci- 

ence Book Club is the largest and oldest special- r 

interest book club serving successful do-it-/ 


* 4501. $27.95 
(counts as 2) 


tors comb the country searching for the,« 
newest, finest and often hard-to-find books 
on today’s important homeowner subjectss+4 
HOME REPAIR & IMPROVEMENT © HOME 
REMODELING, RENOVATION © RESIDENTIAL 3 » 
CAI CED WOOD-* 


Exclusive ‘Popular Science Be 
PSBC serves its members best by commi 
ing the top how-to writers-photographers toy 
produce definitive books on important Club 
Subjects. See titles with x. These are cream- 
e“ 
ISCOUNT ... 
special book 
bargains offered throughout the year to the 
} membership. j 


i, ion Control... PSBC selections „ 

“Y N are printed with careful attention to detail on 

) paper, printing, binding. You'll use these books „æ 
for years! = 


NO 


--.PSBC guaranteesy v 
yor pli faction—or you may re- 
turn the books at our expense. 


4 


. offers you super savings up to $94.90! 
ky Values up to $99.85! 


4 


x with No-Risk Free Trial Membership 
in Popular Science Book Club 


oy Pamat Watt 


ba  * 4538. $29.95 (counts as 2) 6027. $16.95 
COMPLETE 
GUIDE TO 


4569. $14.95 Paperbound 6002. $14.95 


* 190. $29.95 
(counts as 2) 
The BENCHTOP REFERENCE 


gives you instant answers to hun- 


5858. $39.95 dreds of do-it-yourself questions 
ca penchtoP on Woodworking, Joinery, Dowels, 
peiron N-t Veneers, Laminates, Fasteners, 

HOW BOOK CLUB WORKS Sharpening, Grinding, Concrete, 


Electrical work, more! 48 big 
8 x 103/4 pages. All illustrated! 
Super handy and indispensable. 


ENJOY SAVINGS UP TO $94.90 NOW ... When you 
take any 3 selections here for just $4.95 plus delivery 
and handling. Simply indicate your choices on the 
attached postage-free card and mail. 


CLUB MEMBERS’ BULLETINS...Fifteen times a 
year, you'll receive a Club Members Bulletin bear 
describing the coming Main Selection and nearly 1 
additional books you may choose from. If you want 
the Main Selection only, do nothing; it will be sent to 
gu automatically. If you want another book—or no 
ook — indicate your wishes on the form provided and 
return by date shown. You will always have at least 10 
days to do this. Should the bulletin arrive late and you 


. 


receive an unwanted selection, you may return it at 
our expense. 

UP TO 75% DISCOUNTS. ..Club prices range from 
$5.99 for special book bargains offered at super sav- 
ings up to 75% and even more. . san moneo j- 


produced, very special books that list as high as 
and more—ali offered to members at exclusive Club 
discounts. 

FREE GIFT with cancellation privilege... You may 
cancel your membership at any time after buying just 
two more selections of your choice within a year. To 
try us with no obligation, simply mail the attached 
card—a valuable FREE GIFT is yours to keep just for 


looking. Mail the card now! a 
PS/S86P 5882, $19.95 * 84. $31.95 6176.$19.95 * 194.$32.95 6033. $27.95 
(counts as 2) (counts as 2) (counts as 2) 


Ultralight hull A 


Fog-free shaving A 
Warm water circulates through the 
frame of the ShowerTek Mirror, giving 
you a clear view of your facial stub- 
ble. The $39 mirror, mounted on a 
flexible arm, is sold with a pair of pliers 
you can use to install it. The Sharper 
Image, 650 Davis St., San Francisco, 
Calif. 94111. 


The Skimmer’s 16-ft.-long hull weighs about 28 lbs., 
so it’s easy to lift and transport. Made of Kevlar 
aramid fiber and carbon-fiber-reinforced fiberglass, 
the boat has a catamaranlike shape for stability. Cost: 
about $2,300. Emmer Enterprises, 643 River Oaks 


Pkwy., San Jose, Calif. 95134. 


Deeper diving A 
Comex is testing a hydreliox (hy- 
drogen-helium-oxygen) breathing 
mix in an underwater chamber. 
Conventional mixes don’t include 
hydrogen, but the French com- 
pany says the low-density gas in- 
creases breathing comfort. 
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Skid row A 


Skid-Car’s frame cradles a stan- 
dard-size car. Hydraulic jacks 
in the casters vary the frame’s 
height and thus the tire grip, so 
any hard dry surface can be used 
for skid training. Cedergrens i 
Klintenhamn AB, Box 3, 620 20 
Klintenhamn, Sweden. 


<Smoke signals 


This disposable badge monitors 
exposure to second-hand tobacco 
smoke. Smoke-Check’s sensor 
strips change color in the pres- 
ence of carbon monoxide. Price: 
$95 for 20 badges. Assay Technol- 
ogy, 935 Industrial Ave., Palo 
Alto, Calif. 94303. 


Now You Can Own the First 
Officially Authorized 


= E ar 
Fg e 


js 


e IRPA 
ma SNe 
Porcelain Doll 


For more than 20 years, people all over the 
world have been captivated by the powerful 
drama and futuristic vision of Star Trek®, And 
among the many dynamic members of the 
Starship “Enterprise” crew, the calm and 
rational Vulcan “Mr. Spock” has emerged 
as the all-time favorite. 

Now, commemorating the 20th anniver- 
sary of Star Trek, The Hamilton Collection, in 
association with Ernst Enterprises, is proud 
to present “Mr. Spock”—the first offi- 
cially authorized porcsian doll that cap- 
tures the spirit of Star Trek. 

"Mr. Spock” is meticulously crafted in fine 
porcelain to capture the famous Vulcan's 
eyebrows, ears, and stoic appearance. What's 
more, he is posed displaying the well-known 
Vulcan greeting and farewell hand sign, 
meaning “live long and prosper.” 

"Mr. Spock's” handsome uniform and insig- 
nia beautifully replicate the originals from the 
Star Trek television series. Your doll will arrive 
complete with its own stand, ready for home 
display. "Mr. Spock" can be yours for the rea- 
sonable price of only $75 (plus $2.16 ship- 
ping and handling), payable in three convenient, 
monthly installments of only $25.72—with 
only one due prior to shipment. 

As an owner of “Mr. Spock,” you will have 
the right—but never the obligation—to acquire 
all future issues in the Star Trek Doll Collection 
as they become available. Furthermore, you 
may return any doll within 30 days of receipt 
for a full refund. 

This “Mr. Spock” doll represents a unique 
and lasting tribute to the most popular char- 
acter in Star Trek history. What's more, this 
handsome doll is the first officially authorized 
porcelain Star Trek doll. Thus, fans and doll 
collectors alike are expected to compete 
heavily to acquire "Mr. Spock." So to avoid 
disappointment, send in your application today! 
Copyright ©1966, 1987 Peramount Pictures Corporation. All 
Rights Reserved. STAR TREK is a Registered Trademark of 
Peremount Pictures Corporation. U.8.8. ENTERPRISE jo a 
Trecemerk of Peremount Pictures Corporation. MR. BPOCK 
‘s a Tredemork of Paremount Pictures Corporation, Produced 


by R. J. Ernst Enterprises inc. under exclusive license from 


i y: i 
i i 
1 (June 30, 1988) 1 
l Limit: One doll per subscriber l 
i Accept my application for the "Mr. Spock’ doll. | i 
1 prefer to pay the first of three monthly install- t 
1 ments of $25.72* as follows: H 
Í l enclose my check or money order. I 
i O Charge my credit card: C) Visa Q MasterCard | 
1 (American Express ! 
1 Acct. No. i 
| Exp. Date______002572 CMMIQEDA | 

' 
| Name i 
i 1 
1 1 

1 
i I 
1 i 

[i 
i ' 
i i 
1 1 
1 1 
1 i 
1 1 
i i 
i i 
1 1 

' 
i i 


Address 
City 
State Zip 


Signature 
*FL residents add $ 1.55 and IL residents add $1.81 per payment for 
tax. Al appicatons must be signed and are subject to acteptance, 
Pesce slow 6-6 weeks from dete of applostion for shpment. Deiv- 

tenes made only tothe U.S, ard its territories. 


The Hamilton Collection 


Box 44051, Jacksonville, FL 32231 


BY V. ELAINE GILMORE som 


Four-way stop A 


With a flick of the cam-action handle you 
clamp the Multi-Stop Work Positioner to 
a tool fence or workbench edge. Result: 
an instant hold-down or work stop. Each 
edge is bored to take the L-shape rod. 
Woodcraft Supply Corp., Box 4000, Wo- 


burn, Mass. 01888; $30. 


< Gripping driver 


Pipe sizer A 


You can start and drive 
a screw with one hand— 
and the Benitz Dovetail 
Screwdriver. When you 
push the nylon sleeve for- 
ward, its split shaft wedges 
into dovetail slots of special 
screws. Three models: $14 
to $17. Baranof Benitz Co., 
Third & Santa Fe Sts., 
Leavenworth, Kan. 66048. 


When you’re up on this 
ladder you needn’t come 
down to move it. Just press 
a pedal to lower the front 
wheels and lift the stabiliz- 
ing legs, then seesaw the 
handlebars. Pawls behind 
each rubber wheel let them 
roll forward only. Joseph 
Gerbex, 1511 Prevonda- 
vaux, Switzerland. 


With this $3 gauge you can 
measure the outside diam- 
eter of plumbing lines. It 
tells you the size to ask for 
according to the type of 
pipe. Royal Hardware Sup- 
ply, 121 N. Cross St., Rob- 
inson, Ill. 62454. 
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Square holes? > 


Not quite, but you can drill 
round ones squarely, 
thanks to the built-in two- 
way level on Black & 
Decker Corp.’s model 9016 
cordless drill. The %-in. 
variable-speed reversing 
drill/driver has a 3-hr.-re- 
charge battery and a list 
price of $94. 


EXTRA 
STRENGTH 


Ordinary screwdrivers are a pain in the wrist Thats why Skil invented the 
Skil Twist? cordless power screwdriver, the most popular cordless tool ever 

Now theres the Super Twist" With twice the torque, it drives and removes 
larger, longer screws in no time at all. There's bit storage right in the handle. And 
an automatic shaft lock. 

So don't suffer when you don't have to. Fix yourself up with a Skil Twist or 
the new Super Twist. Either way, you'll feel a AtHardware Stores 
whole lot better » and Home Centers. 


= 
= Skil Corporation, Subsidiary of Emerson Electric Co., 4300 W. Peterson Ave., Chicago, IL 60646. Skil Twist and Skil Super Twist are trademarks of Skil Corp. © 1988 Skil Corp. 
EMERSON» 


BY WILLIAM J. HAWKINS 


Clean sound A 


According to Signet, compact discs can 
get dirty enough to prevent proper 
play. Cure? Put a CD in the company’s 
cleaner, and two special pads thor- 


<< Smart phones 


Plug in Callmaster, then 
attach it to your phone 
line. Result: All your 
home phones get smart. 
Put a call on hold, dial up 
to 18 numbers in memory, 
automatically redial a 
busy signal, time calls, or 
find out the last number 
dialed. GRH Electronics, 
4520 S. 36th St., Omaha, 
Neb. 68107; $99. 


oughly clean and dry it in about 40 sec. 
Battery powered, the SK315 is $60. 


< Look and listen 


The 8X binoculars let you see faraway objects 
like birds and sports events, and the long- 
distance microphone lets you hear them too. 
From Tokyo Unicom, Watching John is $232. 


No-tape recorder A Palm-size CD player A 7 
There are no tapes to snag, tear, or It fits in the palm of your hand, yet 2 
break in Sharp Electronic Corp.’s tape- Sony Corp.’s D-88 Pocket Discman <+ 
less phone answering machine. In- plays full-size 5-in. CDs or the new 3- : 
stead, all incoming and outgoing mes- in. 20-min. versions. The $360 player Cis 
sages are “recorded” in solid-state weighs 10.6 oz. and plays for 2 hrs. on 

memory chips. $250. one charge of its batteries. < 
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Gear-driven car cleaner A 


Just 40 psi of water pressure from a garden hose gets the 
head of the Power Sponge/Brush turning to make cleaning 
the car easier. Gear reduction (inset) is so efficient it takes 
23 psi of pressure to stop the turning head, says Hempe 
Mfg. (2750 S. 163rd St., New Berlin, Wis. 53151). Price: $25. 


Etch-a-glass > 


Etch an ID number on 
each car window, and 
you could deter a 
would-be car thief: He'd 
have to replace all the 
glass—an expensive 
job. This sandblasting 
tool uses stencils to 
make the etching job 


rp faster and easier. Au- 

| toglass, Box 50, Clif- 

pi> ton House, Goldington 

Rd, Bedford MK40 3YP, 

be England. 

ae 

i Van mat > Secure rack A 

re The Kargo King bed The plastic-covered bar legs 
b mat protects your on this theft-deterring roof 
se van’s floor from wear rack lock to your car’s rain 

bæ and tear. Made of vir- gutters; the coated cable se- 
+ gin rubber, the mat is cures your cargo and locks to 


lightweight, durable, 
and oil and grease re- 
sistant, says Crossville 
Rubber Products (Box 
729, Crossville, Tenn. 
38555). Mats cost $80 
to $100, depending on 
area to be covered. 


the legs. The rack can be as- 
sembled and adjusted to size 
without tools. Mill Accessory 
Group Ltd., Two Counties 
Mill, Eaton Bray, Beds LU6 
2JH, England. 
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Rubbing urethane A 


Polyurethane finishes are 
great for sealing wood, but 
they’ve never had the beau- 
ty of a hand-rubbed var- 
nish. Formby’s Poly Finish 
can be rubbed into wood 
like traditional finishes, 
but offers the protection of 
polyurethane. High and 
low gloss in 8- and 16-o0z. 
sizes: $4 and $7.50. 


Waterproofer A 


DIY mirror A 


With Bezsafe’s beveled pan- 
els and simple three-part 
fastener, spindle, and lock- 
washer system, installing a 
mirrored wall is easy, says 
Mechanical Mirror Works 
(230 Fifth Ave., New York, 
N.Y. 10001). Glass mirrors 
are bonded to %-in. rigid 
foam for strong but light- 
weight panels. 


Wipe on color A 


Liquid Super Thoroseal water- 
proofs masonry walls inside or 
| out, above or below grade. Tho- 
| ro Systems (7800 N.W. 38th St., 
Miami, Fla. 33166). $53 (2 gal.). 
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WoodSheen is a stain and oil finish from 
Minwax that is made as a thick liquid so 
it can be rubbed onto a wood surface with 
no drips. It comes in seven colors and 
costs $5 for a 12-0z. squeeze bottle. 


Motorized closet butler A 


Push Closet Carousel’s button, and the 
clothes organizer revolves to deliver 
your belongings. It fits in 4% by 7 ft. 
White Home Products, 2402 Lake Park 
Dr., Atlanta, Ga. 30080; $2,150. 


Ka Band is the new 
police radar frequency 
now in use. And only the new 
BEL radar detectors are able 
to detect Ka Band. 


Facts You Should Know 


The Federal Communications Commission 


has approved Ka Band for police radar use. 
And now, many localities in the U.S. and 
Canada are using Ka Band Photo Radar. But 
the use of Ka Band isn’t limited to picture- 
taking radar equipment. Standard police 
radar units can also utilize Ka Band. And as 
more states quietly introduce Ka Band radar, 
drivers with only X and K Band radar 
detectors are left defenseless. Unless they're 
driving with the new VECTOR 3. 


a= 


VECTOR 3 comes with everything you see here. 


No Quick Fix 

Ka Band radar has made X and K Band 
radar detectors obsolete because existing 
X/K Band radar detectors cannot be adapted 
to receive Ka Band signals. While the use of 
Ka Band has changed police radar, new 
technology from BEL-TRONICS has revolu- 
tionized radar detection. 


Don’ t Be Left Defenselëss. 


VECTOR 3 measures only 4.66"L x 3.19" W x 1.095" H. 


Greater Detection Range 

VECTOR 3 detects X, K, and Ka Band 
radar. And that’s significant. But there's 
more, it’s called Image Rejection Tech- 
nology (IRT®). BEL engineers have incorpo- 
rated this technology into VECTOR 3. The 
result is incredible performance and greater 
detection range of all police radar. 


VECTOR 3 Knows 


VECTOR 3 is a “smart” travel compan- 
ion. It warns you when X, K, or Ka Band 
radar is present with separate audible and 
visual alerts. It also provides a special audio 
alert when the radar signal transmitted is 
Pulsed or Instant On. And for added protec- 
tion, VECTOR 3 is programmed to advise 


VECTOR 3 Remote 


The advanced technology and perfor- 
mance advantage of the VECTOR 3 is also 
available in a remote design for only 
$299.95. VECTOR 3 Remote utilizes a 


compact antenna for easy ‘‘under-the-hood”” 
installation. And a very small control panel 


for discreet positioning in any vehicle. 


C1 OR 3 


you should its radar detection circuits ever 
require adjustment. With VECTOR 3, you'll 
never question whether radar is present. 


At Your Service 

VECTOR 3 was designed to make early 
detection of police radar easy and conve- 
nient. You can own the new VECTOR 3 
today for only $279.95. Just call toll-free to 
order. UPS delivery is FREE. Or ask about 
our Federal Express overnight service. If not 
completely satisfied, simply return the unit 
within 30 days for a full refund (factory 
direct only). VECTOR 3 comes with a full 1 
year warranty on parts and service. 


= 1-800-341-1401 U.S.A. 
rOy 1-800-845-4525 N.Y. only 
1-800-268-3994 Canada 


o a = 


BEL-TRONICS LIMITED 
The Intelligent Choice 


"Registered trademark of BEL-TRONICS LIMITED 


Compact control panel 
is only 3.5°L x 2.5"W x .67"H. 


S976PS 


The standard of the industry is setting 
anew standard for home use as well. 

The Fluke 77 multimeter is ideal 
to test and repair anything electrical: 
home wiring, appliances... even your 
car. It's inexpensive, simple to operate 
and filled with professional features. 
Made in the U.S.A. and backed bya 
3-year warranty, the new Fluke 77 is 
the world’s first handheld meter to 
combine analog and digital displays. 

For a free brochure or the distributor 
nearest you, call toll-free 1-800- 
44-FLUKE, ext. 33. Or write John 
Fluke Mfg. Co., Inc., P.O. Box C9090, 
Everett, WA 98206. 


FROM THE WORLD LEADER 
IN DIGITAL MULIMETERS. 


FLUKE 73 FLUKE 75__ FLUKE 77 
s7gt snot Suot 
‘Analog/digital display Analog/digital display Analog/digital display 
Volts, ohms, 10A, diode. Volts, ohms, 10A, mA, Volts, ohms, 10A, mA, 
test diode test diode test 

Autorange ‘Audible continuity Audible continuity 
(0.7% basic dc accuracy Autorange/range hold “Touch Hold” function” 
2000+ hour battery ide 0.5% basic dc accuracy Autorange/range hold 


‘S-yearwarranty 2000+ hour batery ile 0.3% basic de accuracy 
S.yearwarranty 2000+ hour battery lie 
3-year warranty 
Multipurpose holster 
“Patent Pending 


tSuggested US. list price. 


a 


Ad No. 0381-F70 


© 1988 Fluke 
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Inside the body (continued from page 781 


Neuringer’s approach to spectro- 
scopic imaging, currently the subject 
of an NIH grant application, would ex- 
plore different ways of displaying spec- 
tral information. When X-ray-like pic- 
tures of tissue slices are displayed, for 
example, the computer could also store 
the spectra for each of the tiny ele- 
ments forming the picture. By select- 
ing specific areas on the NMR picture, 
the spectra for that tissue area would 
instantly appear on another screen. In 
this way, spectroscopic imaging would 
give information both on chemistry 
and how tissues and organs appear in 
your body. The ability to rapidly com- 
pare these images could speed medical 
diagnoses. 

“You want to be able to collect a 
spectrum and characterize a particu- 
lar volume in space,” explains Neu- 
ringer. “If you're interested in, say, au- 
ditory impairment, you may have to 
look at the brain stem. In an Alzheim- 
er’s patient one may study a particu- 
lar location in the frontal part of the 
brain; for example, so far in from the 
side and so far in from the top. You 
will compare spectra of those volumes 
relative to one another and relative 
to normal.” 


Tumor changes 


The difference in chemical shifts in 
each volume might then be shown 
through computer graphics. “You'd get 
a graphic display. You could say, This 
region has a possibility of being a 
tumor,” suggests Neuringer. NMR 
spectroscopic imaging would provide 
an earlier indication of the threat 
posed by a tumor than today’s imag- 
ing techniques, which can only mea- 
sure tumor growth over time. “With 
spectroscopy you can pick up change 
in tissue metabolism much earlier 
than you can see changes in physical 
dimensions,” he says. 

Researchers in spectroscopy are also 
investigating how stronger magnetic 
fields in NMR machines can improve 
results. “With the current operating 
fields,” says Neuringer, “you can look 
at phosphorus and sort of at sodium,” 
referring to poorer spectra from the 
latter element. “But if you're allowed 
to go up to something like four tesla 
[one tesla equals 10,000 gauss], then 
you could do all that good spectros- 
copy with those less sensitive nuclei.” 
Neuringer’s group received a 4.7-tesla 
magnet three days before my visit. 
This magnet has too small a bore for 
human studies and will be used for 
research on animals and organs. As a 
workman tinkers with it, Neuringer 
pats the nine-ton magnet affection- 
ately and says, “We'd like to have a 
magnet like this you could put a hu- 
man being in.” (Both Philips Medical 


Systems and GE recently built four- 
tesla NMR machines big enough to 
hold a person.) 


Parallel computing 


University of Texas researchers are 
stressing computer science to push the 
boundaries of spectroscopy research 
and clinical medicine as well. They too 
have ordered a 4.7-tesla magnet for 
animal experiments. But clinical re- 
search on humans at the Dallas cen- 
ter makes do with a 1.8-tesla magnet, 
two Digital Equipment VAX 750 com- 
puters, and two Masscomp MC-500 
scientific supermicrocomputers. The 
computers are used in a parallel net- 
work for routine examination of pa- 
tients with brain and liver tumors and 
to monitor chemotherapy treatments. 

One pair of computers collects data 
while the other pair processes the in- 
formation. The number-crunching 
hardware allows Vaughan at the 
Health Science Center to record spec- 
tra of more than one element in the 
same area, using a doubled magnetic- 
coil arrangement tuned to both pro- 
ton and phosphorus nuclear-resonant 
frequencies. “We'll have a norm—say, 
myself—and a patient with a liver 
tumor,” says Vaughan. “We use the 
strong proton signal to scan the tar- 
get area and locate a depth. Then we 
look at proton spectra and/or phospho- 
rus spectra. We’ve been overlaying 
them on a graphics terminal to por- 
tray the differences.” 

Ultimately, Vaughan hopes to be 
able to record spectra of up to eight 
elements simultaneously by rapid 
computer-controlled tuning of the 
magnet and lightning processing of 
the avalanche of incoming data by the 
parallel computer architecture. The 
problem for Vaughan and other re- 
searchers is not getting the informa- 
tion from the body but knowing what 
to do with it when they’ve got it. Ad- 
mits Vaughan: “Right now, we're try- 
ing to understand what we see.” 
Making movies 

One of the newest applications of 
NMR imaging is to create movies of 
blood and other fluids as they course 
through the body. How can traditionally 
slow NMR imaging methods capture 
movement without serious blurring? 
One technique of making split-second 
NMR pictures evolved some 10 years 
ago. The technique enabled researchers 
to take a single quick snapshot prior 
to making a more accurate image, just 
as some photographers take an instant 
photo before making a careful portrait. 
The snapshot method uses complex 
rapid-fire bursts of radio-frequency 
signals that permit an entire slice to 
be captured instantly instead of a 


National Television System Commit- 
tee)—was beyond the thought stage. 

“It’s a high-resolution system,” says 
Tredale, “that displays up to seven 
hundred horizontal and vertical lines 
using the conventional transmission 
system.” The trick: Every TV picture 
frame is created three times, each 
time giving it more detail. 

All television pictures are “painted” 
on the screen by scanning tiny pixels 
(picture elements) on each line. “Our 
system divides each pixel into three 
parts, called subpixels,” says Iredale. 
“We think of each one as a memory 
location that can be turned on or off.” 

On future HD-NTSC TVs, all No. 1 
subpixels are turned on and emit 
light when scanned by the first pic- 
ture frame (see drawing). The next 
frame, which contains a bit more de- 
tail of the picture, is displayed by 
subpixels No. 2. Similarly, the last 
frame is used by subpixels No. 3. 

Compatibility? “A conventional TV 
doesn’t have subpixels,” says Iredale, 
“so each of the three scans lands on 
the same pixel producing a normal 
picture.” 

Although HD-NTSC sends three 
times the picture information, it takes 
three times longer to do it. Iredale 
claims that’s not a problem to conven- 
tional receivers. (Critics claim it might 
cause flicker in older sets.) However, 
on the HD-NTSC TV fast-moving ob- 
jects can smear. “It looks like funny 
little bands trailing them,” Iredale 
says. 

To prevent smearing, Iredale created 
what he calls a dual-resolution proc- 
essor to analyze each scene. “Station- 
ary objects are displayed in high res- 
olution,” he says. “For moving objects, 
the processor turns off HD-NTSC and 
displays them in normal resolution.” 

To give the system a more wide- 
screen look, Iredale proposes cutting 
off some of the scan lines from the top 
and bottom of the picture. “It will look 
better,” he says, “and the lines could 
be used to carry digital audio, giving 
the system compact-disc quality.” 

Like ACTV, the HD-NTSC system 
is still in the development stage—just 
recently completing tests done by 
computer simulation and gaining the 
financial backing it needs from a con- 
sortium of television broadcasters. 

The ACTV system is further along. 
It’s scheduled for live tests sometime 
in 1989 over NBC in New York, pre- 
suming the Federal Communications 
Commission gives permission. How 
much different will the picture look 
on your TV if you happen to tune in 
at the right test-pattern hour? 

“Tf it works the way it should, no 
difference,” says Fuhrer. “No difference 
at all.” Ge 


-LIDO-LINE. 


STORAGE BOXES 


FOR SPORT/UTILITY VEHICLES 


e 


SECURED BEHIND 
THE WHEEL WELL, 


STOWAWAY 


Tools, Fishing Tackle, 

Toys, Camera Gear, 

Maps, Papers, Hardware, 

Tow Chains, Snow 

Chains and More! 

OVER 25 MODELS 

Big Blazer, Big Bronco, Bronco Il, 

Cherokee, Isuzu Trooper, Montero/ 

Raider, Pathfinder, Ram Charger, 

Range Rover, S-10/S-15 Chev/ 

Jimmy, Suburban, Suzuki Samurai, Constructed “© 
Toyota Four-Runner, Toyota Land- and designed for rugged use. 
cruiser, Wagoneer. 


GATE-LINER 


TAILGATE COVERS | Gite One) VISA / MC) CHECK 


New from Lido, Inc. Protect your | CREDITCARDNO. EXPIRATIONDATE / 
tailgate with this durable gate cover 5 x 

Customized for your full-size Bronco 
or full-size Blazer. 

$56% plus applicable tax, shipping 
and handling. Call today! 


24 HR. ORDER LINE 
Fa 1-800-533-5436 


MADE IN USA. 


‘Signature As On Card 


LIDO 


INCORPORATED 


NOTE: 
PRUfase UPS ADDRESS FOR SHIPPING! 
DAY PHONE( ) 


13615 TOPPER CIRCLE #2 
SAN ANTONIO, TX 78233-4031 


SATISFACTION GUARANTEED! 


ee ane 
Take Advantage of the Hottest Idea in Home Buildin 


Looking for a fantastic buy on a new home or a versatile business opportunity? 


Our Homes Made Of Steel Offer: 
© Super energy efficiency (R-30) 
e Low maintenance/high strength 
e Clearspan interior flexibility 
y 2 e Hundreds of popular designs 
© e Fast, simple construction 
© Unique patented designs 
e Custom designs available 
e Affordability 


Tite 
Join the 


Tri-Steel Industry Leader 
Call Toll Free: 1-800-TRI-STEEL 


We Make It Easy With: 

è Versatile investment programs 
* Substantial discounts on homes 
e Unrestricted sales territories 
© No inventory requirement 

è Full training and support 

e Financing assistance l 


e Advertising support 
* Construction assistance 


DISTRIBUTORS 
WANTED 
In Select Territories 
For a FREE Color Packet, 
a Video Tape or 


More Information (800)874-7833 or (800)433- 
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PROTECT AND SAVE 


"Automatic Motion-Sensitive 
SECURITY LIGHTS 


Outdoor Covenience! Now when you 

enter your driveway, or walk the yard at 

night...an adjustable sensor detects move- 

ment of people or objects and turns flood- 

lights on automatically! Take advantage 

of the LOW liquidation price. Order today! 

è Passive Controlled Sensor Detects 
Movement of Persons or Objects Near 
Home or Business. Helps Ward Off 
Intruders, 

© Solid State Circuit Activates Outdoor 
Floodlights to Turn on Automatically. 

© Lights Can be Adjusted to Stay on from 
10 Sec. to 15 Min. with Auto Shutoff. 

© Adjustable Aiming Capability. Day/Night 
Sensor Assures Only Night Operation. 

@ Minimum Range: 40'L x 60'W. Handles 
Two, 150W Floodlights (not included). 

® Uses Existing Wiring. U.L. Listed. Size: 
8Y"H x 11"W x 10"D, 


One-Year Ltd. Vendor Warranty. 


List .. 599.00 


Liquidation 
Priced At ......... 
Item H-3640-7127-897 S/H: $5.00 ea. 


Set of 2 Flood Lights: 
List ..5198.00 


juidation 
Priced At ......... 
Item H-3640-7286-586 S/H: $6.50/set 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


ee ee i e o i 
D SEND TO: 1 
l GOMO Authorized Liquidator I 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 
[| Send Security Light(s) shown below. (Minnesota residents |] 
add 6% sales tax. Sorry, no C.O. 
Send___Security Light(s) item H-3640-7127-897 at $49 |] 
gach, plus $5 each for insured shipping and handling 
Send— Set of 2 Light(s) hem H-3640-7286-506 |] 
at $89 per set, plus $6.50 per set for insured shipping 
and handling. 
O My check or money order is enclosed. (No delays in 
processing orders paid by check) 
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Neo-geo heat PUMP (Continued from page 89) mamm 


ches across and up to 400 feet deep. 

“That’s expensive,” says Thomas 
H. Marston of Delmarva Power, an 
electric utility in Wilmington, Del., 
where one prototype of the ECR heat 
pump is being tested. “It takes a huge 
drilling rig that is cumbersome to 
move around.” 

Cochran instead uses slender cop- 
per pipe. Actually it is a pipe in a pipe 
in a pipe (see detail 1 in illustration). 
For each tap you drill a hole about 60 
feet deep and only 1% inches in di- 
ameter. Typically it takes three such 
holes for each ton (12,000 Btu) of heat- 
pump capacity. 

As planned, Cochran first combined 
his inventions in a ground-source heat- 
pump water heater. In 1985 the com- 
pany had a prototype tested at the 
Florida Solar Energy Center. It proved 
to be the most efficient water heater 
ever tested there. “Shortly after that 
we put the water heater on a back 
burner and started working on space 
heating and cooling,” Cochran says. 


Down and running 


Now there are three prototypes op- 
erating; one of them, a 2.25-ton unit, 
is being monitored by the Lakeland 
Department of Electric & Water Util- 
ities. Another, a 1.5-ton model, is 
heating and cooling a 965 square-foot 
townhouse in Newark, Del. Delmarva 
Power is checking it out. 

“We expect our heat pump to be 
thirty percent more efficient than 
standard air-source heat pumps in the 
North in summer, and twenty percent 
better in winter,” says Cochran. “In 
the South that flops the other way: In 
winter we see a thirty-percent im- 
provement and in summer about twen- 
ty percent.” The company also expects 
its version to be at least 10 percent 
more efficient than standard ground- 
source heat pumps and the best air- 
source heat pumps available. 

Neither of the utilities’ tests has 
gone on long enough to reach conclu- 
sions. In Delaware summer testing 
barely got started last year. Though 
the team switched on the system 
around July 4, they had an unlucky 
break. A cement mixer parked on top 
of the ground tap’s manifold, causing 
a leak. “Once it was fixed the system 
worked very well,” Marston reports, 
“but there wasn’t enough cooling sea- 
son left to get clear test results.” 

ECR did run some quick tests, 
though, operating the system for eight 
hours in the heating mode, then 
switching it over to cooling. The find- 
ing: It delivered an average COP of 
3.75 in both modes. But the COP does 
not measure performance throughout 
a season. The data that Delmarva 
Power is now collecting will do that. 


With Cochran’s latest develop- 
ment—an add-on water heater de- 
signed to take advantage of the heat 
pump’s excess capacity in winter and 
waste heat from the house in summer 
—the ECR heat pump should become 
an even better energy saver. 

If ECR’s heat pump were produced 
in similar quantities, it should be 
cheaper than other ground-source heat 
pumps, the company claims. It elimi- 
nates a heat exchanger and pump, but 
even more important, the ground tap 
should be less costly. Though copper 
pipe costs more than plastic, drilling 
costs should be less. 

ECR developed its own rig to drill 
holes from one to two inches in diam- 
eter and up to 100 feet deep. In the 
sandy soil of Florida this compact 
driller has performed well. But Del- 
marva Power had problems in Dela- 
ware. “We hit a strata of gravel about 
every fifteen feet,” says Marston. “The 
drilling rig tended to move the rocks 
out of the way rather than boring 
through them.” Now ECR has an im- 
proved drilling rig and Delmarva 
plans to test it on a second installa- 
tion this spring. 

Marston thinks drilling costs may 
be the key to the ECR heat pump’s 
future. Given low-cost drilling, he pre- 
dicts it could even cost less than mid- 
to high-range air-source heat pumps. 


Too much of a bad thing? 


As with any prototype, problems 
and questions remain. One question 
is environmental because of that giant 
refrigerant loop. Refrigerants are 
chlorofluorocarbons, chemicals that 
have been blamed for the demise of at- 
mospheric ozone, which protects Earth 
from the sun’s ultraviolet energy. 

Cochran offers three defenses. First, 
his heat pump uses a refrigerant called 
R-22, which is much less destructive 
to atmospheric ozone than some of the 
others. Cochran also would support 
legislation requiring that refriger- 
ants be reclaimed when equipment is 
maintained or scrapped. Finally, he 
suggests that his control systems could 
be part of a solution to the ozone prob- 
lem. “Our controls would easily adapt 
to whatever replacement fluid is even- 
tually developed,” he tells me. 

Indeed, he is currently demonstrat- 
ing this adaptability by using the con- 
trols on a 15-ton standard air condi- 
tioner. Preliminary tests indicate a 15- 
to 20-percent efficiency gain. 

Too late to get the details for this 
article, I learned that another com- 
pany, Sub-Terra Ground Heat Systems 
in Newberg, Ore., has a refrigerant- 
ground-loop heat pump. Look for news 
about it in a future issue. Ge) 
ECR Technologies, Box 3271, Lakeland, Fla. 33802 
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more conventional technique that re- 
quires numerous changes in magnet- 
ic-field strengths through the slice 
to map an image. But the snapshot 
method also creates “noisier” pic- 
tures—like a snowy TV display—and 
the images have less resolution, or de- 
tail. Also important to help capture 
NMR images of an expanding and con- 
tracting heart without blurring is an 
electrocardiograph or other signal 
detector that can sense heart move- 
ment and trigger the snapshot at the 
right moment. 

By linking a sequence of NMR snap- 
shot images together, a technique 
called cine imaging, researchers can 
show a beating heart or a pulsing ar- 
tery. “People find it’s good for spinal, 
vascular, and cardiac imaging. That’s 
starting to prove exciting,” says GE’s 
Dr. Gary Glover. Typically, 16 images 
are strung together of one view of the 
organ or vessel under study. 

GE is also refining a technique it 
calls projection angiography. The im- 
age-processing computer can be pro- 
gramed so that motion enhances the 
brightness of blood or other moving 
bodily fluids. In this way, moving fluid 
can be distinguished from muscle 
and fat, which are also present and 
show up up exactly as they do in static 
imaging. With this technique, Glover 
explains, “Displacement of blood or 
cerebrospinal fluid causes its own 
contrast.” Conventional X-ray angio- 
graphy requires the introduction of 
contrast agents into the body, an un- 
comfortable, stressful, and sometimes 
dangerous procedure, 


Routine imaging? 


Dr. Charles Higgins at the Univer- 
sity of California, San Francisco, has 
used an NMR imager made by Diason- 
ics to visualize blood flow in the aorta, 
the main artery from the heart, and 
other major blood vessels. And Dr. 
Robert Herfkens at Duke University 
is using cine imaging on GE’s Signa 
NMR machine to look at heart-wall 
motion and valve disease in heart- 
attack sufferers. “The changes that 
occur across a bad valve can be iden- 
tified by NMR cine. These are things 
that can't be seen by other methods,” 
says Herfkens. Cine imaging could one 
day make preventive heart screening 
part of a routine annual checkup. 

As clinical use of NMR grows, the 
importance of further research in cer- 
tain areas is becoming clear. Says 
MIT’s Neuringer: “You want to do 
faster imaging, you want to process 
the images, and you want to enhance 
them after you get the data. You want 
to do spectroscopic imaging. You want 
to be able to look at [fluid] flow. All 
these are frontline areas.” LE) 
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New Dazer™ is Effective, 
Non-chemical Protection for 
Walkers, Joggers, Bicylists 
and Delivery People. 


Stop aggressive, unfriendly dogs from bothering 
you. New electronic Dazer dog deterrent uses 
lasts of ultrasonic sound to repel dogs. These 
bursts of intense hi-frequency ultrasound (25kHz) 
cannot be heard by humans, and are uncomfort- 
able (not harmful} to dogs. 
University and Vet Tested Dazer was developed 
by an engineer with the help of doctors, veteri- 
narians and a top audiologist from a leading 
university. The result? A dog deterrent that is 
safer and more humane than chemical sprays. 
(Mace/tear gas is outlawed in some states and is 
not effective as dogs have no tear glands. ) 
Dazer's range is up to 15 feet. The closer a doy 
gets the more intense the sound, (peak soun 
pressure is 120 decibels at two feet). Usually one 
or two doses are sufficient to provide a “safe” 
zone, but stubborn dogs may require 4 or 5 blasts 
at close range to “train” them. 

From a veterinarian’s report on the 
Dazer ultrasonic dog repeller; 
“Dazer is a safe bumane and convenient method 
of deterring unwanted or unfriendly canines..." 


Ht, 

Clips to shorts or pants. Lightweight, (only 
4.3 oz. ). Hi-impact plastic has non-slip, textured 
finish. Long life Energizer® battery included. 
Provides 4000 bursts of 3 seconds each. Low 
battery light. Manufacturer's warranty as well as 
30 day money back guarantee of satisfaction. 
Protect yourself from aggressive and vicious 
dogs. Order a Dazer today. (Shipped promptly). 
Credit card customers can order toll free: 

1-800-634-5463 

(in lowa 1-800-542-7981) 

Mon.-Fri. 8 am - 8 pm Eastern Time 
Dazer is great for training dogs, too! 


PTT Order by Mail-——— 


Dees ine 
iner. 
l EE MAIL ORDER BE Des Piaines, IL 60016] 


BEM, aos DS) Uron Dog Repellers (Model 
#130) at $29.95 each plus $3.75 each for shipping & 
handling. My method of payment is indicated: 


a Check or Money Order enclosed | 
i" my: O visa C stastercard C) american Expres f 


þar Expires | 
Jane 


[address —_______ l 
[«—_—_—_______ | 
l 
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BIG SAVINGS 0 
NYLON CAR COVERS 


VEHICLE PROTECTION 


For Daily or Long Term Use! Slip one of 

these tough, lightweight, 100% nylon ALL 

SEASON Covers on your vehicle. ..to guard 

against dirt, harmful sun rays, frost, snow, 

tree sap, etc. Special arrangements with a 

manufacturer mean LOW prices. Take 

advantage of this exciting offer. Order 

TODAY at remarkable savings! 

© Durable 70 Denier Nylon Taffeta. 

© Double Stitched Hemmed Bottoms, 

© Elastic Bands on Ends Offer a Snug Fit. 

@ Wrap-Around Design. Carry-Case 
Included. 

Measurements: Bumper to bumper. Allow 10"- 

15" extra length for wrap-under bumpers, 

wagons or pre-1959 autos. 


gw. Soes"S895 $25 
‘150"-165" om H-3601-4514-006 5/H: $450 oa. 


MEDIUM, coms 79.95 $ 
166"-180" iom H-3641-4514-014 57H: $4.50 oa. 
Compare: *#89.95 $ 

settee” Hates Pee 9 BO 
Compare: $99.95 

tem H-3641-4514-055 S/H: $4.50 ea. 
Compare: 109.95 § 3 
Liquidation Price 


hom H-3641-4514-030 S/H: $4.50 ea. 


X-LARGE 
193"-210" 
JUMBO 
211-235" 


Hem H-3641-4514-048 S/H: $4.50 oa. 
*78" motorcycle cover measured over the windshield. 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


‘Send__MEDIUM @ $27 ea. Item H-3641 -4514-014 
‘Send__LARGE @ $30 ea. tem H-3641 -4514-022 

|| Send 2-LARGE @ $33 ea. tem H-3641-4514-055 
‘Send__JUMBO @ $36 ea. item H-3641 ~4514-030 
Send MOTORCYCLE @ $15 ea. ltem H-3641 -4514-048 || 
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‘Northern 


Handyman’s Headquarters 
74382 


m Engine Stands «= Hydraulic 

= Car Covers Pullers 

m Sun Roofs w Air Compressors 

m Generators and Air Tools 

m Pickup Truck u Parts Washers 
Accessories and Accessories 

m Jacks & Stands a 1 


Tools, Parts and Equipment Catalog! 
Name 

Address 
OŘ 
State ___ Zip ____ 


Northern, Dept. #74382, 
P.O. Box 1219, Burnsville, MN 55337-0; 


The Handyman’s 
Headquarters | 


Famous Brand Gas Engines Thru 6/30/88 
Largest selection! Thousands 

‘of engines in stock, 

3% - 23 HP, horizontal 

and vertical shaft. 

5 HP Sale $129.99 

8 HP Sale $179.99 

10 HP Sale $219.99 


Ag 
Continuous Watt 
Generator 


windings. tor extra long lite. 

hem #16425. 

Sate $389.99 
Solar Walklite~ 
Needs no wiring - 
the sun's FREE energy. 
Turns on automatically at 

—] dusk, for soft attractive 
lighting of your deck, 
walkway or garden. 
tem #16320 


Sale $38.99 


‘oe 
NEW Swing- 


Back Trailer Jack 
Heavy-duty 800 Ib. ca- 


8,400 GPH 2” 
Water Pump 
Chemical and 


abrasion resistant 
seals. 28' max. lift. 94° 


me plated. 
$8400. hem #12739 
sale $29.99 
head. 3 HP Briggs engine. 
Uist $329.95 tem #10996 
Sale $157.99 
Portable Security Light with Alarm 
NEW motion-sensing, PORTABLE automatic securi- 
ty system! Plug it in anywhere! Includes bracket and 


yard spike. 150W bulb not included. 120V. UL listed, 
Made in USA Item #16242 


Sale $69.99 


Ship. & hand. not included 


‘Northern 


||Handyman’s Headquarters 
Key # 74382 


TO ORDER CALL 
1-800-533-5545 in mN 612-894-8310 
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3-D TV (Continued from page 63 | ammm 


that a derivative of the technique 
might be used with special film-pro- 
jection methods such as Showscan, 
which already stimulates extra real- 
ism with super-size screens and mov- 
ies that are filmed at high speed to 
capture more visual information. 


Hologramlike trees 


Perhaps the most unusual 3-D dem- 
onstration I saw appeared on a com- 
pact film-projection system set up in 
downtown Los Angeles by Robert Col- 
lender of 3-D Vision Co. Collender, a 
display engineer for an aerospace 
firm, has shown his Stereoptiplexer for 
years. “Of all the 3-D schemes, it’s 
the hardest to make sense of,” says 
Lhary Meyer. “It’s really bizarre that 
it works.” 

Collender pulled a drumlike object 
from a carrying case and set it atop a 
small table. He then attached reels 
for a conventional 16mm film that he 
had made at Disneyland, so the film 
ran horizontally through the Stereop- 
tiplexer. A book-size projector screen, 
made with horizontally brushed alu- 
minum, protruded above the drum. 
“This machine just demonstrates the 
principle,” said Collender, who has ob- 
tained worldwide patent rights to ex- 
pand the system for TV applications. 
(This expanded design, however, still 
awaits financing.) 

Collender flicked a toggle switch. A 
motor in the machine slowly acceler- 
ated an optical scanning device inside 
to 1,500 rpm. He snapped on another 
switch and 3-D pictures flashed on the 
metal screen. No glasses, polarizers, 
or other conventional 3-D hardware 
were involved. All the images were 
scenes photographed from a moving 
car, because horizontally moving im- 
ages are a must for 3-D from his pro- 
totype system. The movement creates 
motion parallax, a strong visual clue 
for depth perception. 

“See that tree?” he asked. “Now 
move to the side and look around the 
tree.” As I stepped to either side of 
the screen, I could see hidden objects, 
just as though I were viewing a real 
scene—or a hologram, another type 
of true 3-D image captured with laser 
light. 

While film moves through his Stere- 
optiplexer at normal speed, Collender 
explained, some 26 pictures are in the 
field of view at one time. But in addi- 
tion, the high-speed optical system 
spinning inside the machine is pro- 
ducing the equivalent of some 2,000 
frames per second, sweeping them out 
onto the screen. 

For his planned switch to a non- 
mechanical TV system, Collender ex- 
pects to use one of the many projection 
systems, such as liquid-crystal dis- 


plays, now under development. The 
conversion to electronics would elimi- 
nate all the spinning mechanisms 
from his no-glasses projector, called an 
autostereoscopic system. And while 
the 3-D effect collapses into 2-D when 
horizontal motion stops with the cur- 
rent hardware, electronics could solve 
the problem: A pair of video cameras 
could provide stereo views, while pic- 
ture-generating circuits would gener- 
ate numerous missing views between 
the cameras based on the two real im- 
ages captured. 

Meanwhile, at the Massachusetts 
Institute of Technology, researcher 
Stephen Benton is brewing what might 
become the ultimate in autostereo- 
scopic viewing: holographic TV. Much 
work remains. The first crude image 
is still months away. “We're trying to 
transmit holograms in real time,” says 
Benton, “bringing holographic TV up 
to roughly where broadcast TV was 
in 1923.” A major problem is the huge 
amount of bandwidth, or frequency 
space, required compared with a 
standard six-megahertz TV channel. 
“We're doing everything we can to get 
under five hundred megahertz,” Ben- 
ton tells me, Such 3-D holographic TV 
signals would tax the capacity of even 
most optical fiber networks. Some fi- 
ber systems tested in labs, though, 
could easily handle such bandwidths 
(“Optical Fibers are Taking Over Tele- 
communications,” Oct. ’87]. 


Flattened holograms 


And such transmissions would still 
leave a problem, according to Stephen 
Hines. “The state of the art is,” says 
Hines, “when you project a hologram 
on a screen, you're back to a flat pic- 
ture. That’s not acceptable.” Holo- 
graphic-TV watchers might have to 
use some type of direct-viewing device, 
as with Victorian stereoscopes. 

As researchers such as Collender 
pursue the Holy Grail of 3-D tech- 
nology—autostereoscopic viewing— 
steady enhancements to all imaging 
techniques are contributing to more- 
realistic pictures. Says Stephen Hines: 
“One by one things have improved: 
film has a tighter grain; we've moved 
to color; video and resolution is still 
improving; and now pictures are start- 
ing to appear in 3-D.” oe) 


3-D COMPANIES: A SAMPLING 

Antic Publishing Co., 544 Second St., San Francisco CA 
94107; The Bright & Morning Star Co., 1619 Grammercy 
Ave., Torrance CA 90501; HinesLab (Stephen Hines), 
4525-B San Fernando Rd., Glendale CA 91204; Interactive 
Technologies, 89 South St., Williamsburg MA 01096; Nin- 
tendo of America, 4820 150th Ave. N.E., Redmond WA 
98052; Nuoptix Inc., 31336 Via Colinas, Suite 104, West- 
lake Village CA 91362; Sega of America, 573 Forbes Bivd., 
South San Francisco CA 94080; StereaGraphics Corp., Box 
2309, San Rafael CA 94912; 3-D Vision Co., 709 Patterson 
Ave., Glendale CA 91203; Toshiba America, 82 Totowa Rd., 
Wayne NJ 07470 
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iassic aviator 

style with black 

Miihish frame. Specify 
dark gray UV Blocker™ 
fenses $13.95 or UV 
Rlus™ lenses $19.95 


(3 


“1616 

Aviator design alu 

minum black finish 
ame. Specify UV 
locker™ lenses 

„$17.95 or UV Plus™ 
lenses $23.95 

3 


B00 
The Olympic shooting 
“glass. Optical quality 
frame w/rubber covered 
cable temples and virtual- 
ly indestructable polycar- 
v bonate lenses. Specify gold 
hy feame with gray or yellow UV 
Blocker™ lenses $19.95 or black 
{ame with UV Plus™ lenses $29.95 


— 


“020 
+ Top of the line tortoise 
Wrish Italian made 
frame with tension ad 
~ stable thin wire tem 
„ples and brown gradi 
ht tinted UV Blocker™ 
«lenses at $23.95 or with 
UV Plus™ lenses at 
$33.95. True optical quality! 


_———— 


Pizo 
Black finish 
plastic frame with ten- 
“gion adjustable thin 
"wire temples and UV 
us™ lenses at 
25.95. Also available with 
olar Blue CR-39 Polarized 
WV Plus™ lenses in a mat gray 
Tinish. Italian made frame $69.95. 
ultimate sunglass! 


100% ULTRAVIOLET PROTECTION 


The new UV Plus™ lens by Olympic Optical absorbs 100% of the sun 
harmful ultraviolet rays as well as offering the advantages of a blue ligt 
filter. Blue light is not easily focused by the human eye because of i 
position at the very end of the visible light spectrum. Blue light is als 
easily scattered by dust, fog and haze. By filtering blue light th 
remarkable new UV Plus™ lens greatly increases contrast and definition 
Through them you'll see razor sharp detail and your eyes will experienc 
anew feeling of relaxation. Pilots, race car drivers, shooters, and golfer 
are only a few of the outdoor enthusiasts who report increased visui 
acuity with UV Plus™ lenses. 

The amber /orange UV Plus™ lens is offered in a variety of quality frame 
at surprisingly affordable prices. Most frames are available with U 
Blocker™ lenses for ultraviolet protection in gray or brown tints. Flip-u 
clip-ons are available with either regular UV Blocker™ polycarbonat 
lenses or optical quality CR-39 UV Plus™ lenses. 

If you want the ultimate sunglass you need Olympic’s new Polar Blue’ 
sunglass which offers all the benefits of the UV Plus™ lens with th 
added benefit of a polarizing filter for protection against reflected glar 
Polar-Blue™ lenses are made of optical quality CR-39 and are fitted in 
mat gray finish Italian made frame. Absolutely the ultimate driving an 
fishing glass. 

Olympic Optical has been supplying the optical needs of police an 
sportsmen since 1976 and its products are sold in 50 states. You ca 
order with confidence — if not completely satisfied, you may retur 
your purchase within 10 days for a full refund. 

DELUXE CARRYING CASE AND DEFOGGING CLEANING CLOT 
INCLUDED WITH EACH PAIR. 


Olympic Optical P.0. Box 181232, Memphis, TN 38181 

Please specify.quantity of each: TOTAL 
278 UV Plus @ $19.95 
1616 UV @ $17.95 
1616 UV Plus @ $23.95 
300 UV Yellow @ $19.95 
300 UV Gray @ 


2020 UV @ $23.95 

2020 UV Plus @ $33.95 

2120 UV Plus @ $25.95 

2120 Polar Blue @ $69.95 

21 UV Flip-up Clip-on @ $15.95 

22 UV Plus Flip-up Clip-on @ $29.95 

Postage & Handling 

(For Delivery Outside The U.S. Add $6.00) 
TOTAL COST 


i! Zor more pairs are purchased, no charge tor domestic postage, SORRY NO C.0.0's. Tennessee 
esidents add 5% sales tax. 


O Master Card 


$2.00 


O Visa O Check enclosed o A EE RE ET Order 


Expiration Date: 
Authorized Signature: 
Name: 
Phone: 
Address: 
City: 
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Introducing The Body Maker. 


Finally. An efortiess way to get in shape! Electromuscle 
Stimulation (EMS) is medically proven to be more effective 


than regular exercise. And today's most effective EMS device 
is The Maker, an all-new system with exclusive, patent- 
pending features. Safe, adjustable 
electrical impulses burn fat and tone 
muscles wherever you need it most.. 
fret and efficiently...while you relax. 
Jet time you work oui, let The Body 

Maker do the work! 

* Expandable 

+ Computer-controlled 

operation 
+ Free video 
+ Free carrying case 


Exclusive pat. pend. 
muscle oat system 
+ Made in USA 


‘Also available: 
‘Maker 300: 4-pad unit, $199 + 5 P&H 
Matar ZOR: 2:90 ot wa pal co baton pact and mchagac 


$599 + 10 P 
‘Send check or money order to: 
Health Tech, Inc. 


3430 Conn, Ave. N.W. #11207 Dept., Washington, D.C. 20008 
Visa and MC orders call TADO SATON if busy, 


1-800-872-8787 24 hrs./day. For information, call 
(202) 362-5921 PS 6/88 


Address 


City/State/Zip 


Telephone 


WORLD’S SMALLEST 
WEATHER STATION 


THE TW-2 MICRO WEATHER STATION INCLUDES 
A COMPUTER MODULE, THE AN-2ANEMOMETER, 
AND40'OFLEADIN CABLE. FOR ONLY $159.95. 


WIND SPEED AUTO SCAN 
METRIC / STANDARD 
FOUR WAY POWER 
WIND GUST RECORD 

TEMPERATURE 

HI/LOWTEMP RECORD ONE YEAR WARRANTY 


** SATISFACTION GUARANTEED * * 


MAGNAPHASE INDUSTRIES, INC. 
1502 PIKE STREET NW. 
AUBURN, WA 98001 
ORDERS ONLY: 800-32. 
INFORMATION: 206-735-0374 


MADE IN U.S.A. MIC VISA 


1502 
FAX: 206-735-9004 


Taking Care of Your Car 


By STEVE MERCALDO 


1982-1988 


1981 AND SOME 1982 


GROUND 


GROUND. 


Retrieving GM diagnostic codes 


Here's how to retrieve a fault code if 
the instrument-panel CHECK ENGINE 
warning light illuminates in a late- 
model General Motors car. First, turn 
on the ignition key. When the warn- 
ing light illuminates, connect the di- 
agnostic test terminal to ground with 
a wire. (It’s located at the bottom of 


the instrument panel, usually on the 
driver’s side.) Now the light should 
blink once, pause, then blink twice. 
This is a code 12, which indicates the 
computer is in its diagnostic mode. 
Next, the light will begin to flash any 
stored codes. The repair manual for 
your car contains code descriptions. 


BURN HOLE CAUSED BY SPARK CROSSOVER 


Strut modification 


Most transverse front-drive engines 
use a bushing-type (dog-bone) torque 
strut. A worn strut can cause exces- 
sive engine vibration and noise at idle 
and shorten the life of hoses and ex- 
haust-system parts. If the strut bush- 
ings are worn, replace the dog-bone 
strut with a hydraulic torque-strut 
damper. Result: less engine vibration. 


HEI cap burnout 


GM cars with high-energy ignition 
(HEI) have the ignition coil located 
on the distributor cap. When replac- 
ing a coil, always use the shorter 
screws supplied with the new coil. Too- 
long screws can cause a spark path to 
ground that can burn a hole in the 
cap. Worn plugs or a cable with too- 
high resistance also causes burnout. 


Got a useful car tip? Send it (with Social Security No.) to Car 
Care, Poputar Science, 380 Madison Ave., New York, N.Y. 
10017. We'll pay $50 if we use it. No tips can be returned. 
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We've made an easy- 
to-assemble wi to 


Sluggish window 


Lubrication is often the cure for a 
slow-moving electric window. Dab the 
end of a thin rod with white grease. 
With the window raised halfway, pull 
the weather stripping away from the 
glass. Snake the rod down to the oper- 
ating mechanism and apply grease to 
the sash channel at several spots. 


BRAKE CABLE 


SLACK: 
ADJUSTER 


‘OPEN-END WRENCH 


Quick cable fix 


If you have a well-used emergency- 
brake cable that’s stretched but not 
frayed, you can restore it to its proper 
length in a few minutes. Auto-parts 
stores sell inexpensive emergency- 
brake cable adjusters that use a 
threaded hook to take up unwanted 
slack. It saves the time and expense 
needed to replace the entire cable. 


turn back the clock - to 
a time when the auto 
was more than trans- 
portation - it was beau- 
ty in motion! Imagine 
the pride when you're 
able to say... “And I 
built it myself!” 


Look for our displays in over 50 major airports. 


1-800-328-5671 


In Minnesota call (612) 546-7336 


1987, Fiberfab International 


16F8 
I Name _ = ee | 
| 6807 Wayzata Boulevard l 
R Minneapolis, MN 55426 vr ae ed we es 
I Hours: Mon. - Fri. 8:30 AM - 10 PM I 
I Sat. 9 AM -5 PM, Sun, Il AM - 10 PM x Ba Zip l 
| Enclosed is $1.00 for each full color brochure and Replica 
I ica 952 MG-TD C] Replica 1929 Mercedes Benz Areas I 
J Replica Speedsier Californian [C] Replica 1985 356A Speedster Bus. Phone ( fe has! 
Do remectarge my: L maneca C Via C Am. Exp Sanm | 
| aan Exp. Date Signature l 
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‘LOCKSMITH AANT 
a 


Earn money in your, 
Spare time or even 
run your own 
locksmith shop! 


Train at home with the origi- 
nal Locksmithing Institute. in 
as little as 6 months’ you can 
take care of the demand in 
your community for profes- 
sional locksmiths. 
Earn while learning, too! 
In a few weeks, you'll have 
the know-how to make mon- 
ey changing locks, making keys, simple installations. 
Learn by doing 
Locksmithing Institute's tested and proven method 
makes it easy for you to learn. Each lesson is fully 
illustrated and you work with professional tools and 
| | materials sent to you with the course... even an elec- 
| | tric key machine... equipment that you will be using 
in your own locksmith shop. 
Cash in on the growing need for locksmiths 
You'll find locksmithing work all around you. And. 
with your Diploma as a skilled Master Locksmith, 
you'll start cashing in on your money making skills. 
| | Get the exciting profit facts by mail... no sales- 
| | man will ever call. Mail the coupon today. 


í 


petr y 


Serious about owning your own personal helicopter? 
DREAM NO LONGER! Climb on-board the world's most 
‘affordable helicopter’ the RotorWay "Exec!" The “Exec” 
incorporates State-of-the-Art technology with beauty 
and speed...and IT'S AFFORDABLE! Costs less than a 
sports car! START RIGHT NOW and join us in the wi 
blue yonder by ordering our exclusive video tape the 
‘Exec Experience!” An hour of action-packed helicopter 
tiying, historical aviation footage and fun-filled educa- 
tion. FIND OUT how RotorWay made the helicopter 
affordable! SEND FOR our beautifully illustrated Infor- 
mation Package which contains several color brochures, 
a fold-out poster, 3-view drawings and pricing details. 
Plus, a step by step description of RotorWay’s exciting 
tuli circle program! 
IT’S TIME TO STOP DREAMING 
AND HAVE SOME FLY 'n FUNI! 

BE EB BSS SSS 
30 CREDIT CARD CUSTOMERS 

FOR FASTER SERVICE, CALL TOLL FREE NOW! 


Dept. 8PS6, 7411 W. Gaivestc 
B EJ RererWay Chandler AZ 25006 "Spee 
Came eeeeee od? 


IF COUPON IS MISSING, WRITE i U.S. (Alaska, Hawaii, Virgin Islands) | 
LOCKSMITHING INSTITUTE m TELEX 683-5059 1-800-345-9080 Opr. 169 FAX 602-961-1158 E 
Cardinal Drive, Little Falls, NJ. 07424 Charge to MC, Visa, AmEx, Exp. Date ___ 
Se eee * 
LocksmiTHiNe INSTITUT aoe | esp 
a Send me items checked below: 
[1500 Cardinal Deve. Lite Falis, NJO7424 Dept" |-068 | pitt e ii 
| PLEASE RUSH FREE CAREER BROCHURE 1] B= Specity: vis. Beta ssass W 
[O LOCKSMITHING — Video Tape Only $49.95 
Eepe E i a fie 
1 eee nee: ! Arizona residents add 61% sales tax. 
E (Overseas orders add $10.00 postage) | | 
i I (ror aac ee 
1° Sma engine Burgarand re Bookkeeping j | Ml PHONENO, ——— U 
a ioa aa ee A S i 
l = 2 _ 1 B CITY SNE- L 
| | 
I ! 
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Wordless Workshop 


By ROY DOTY 


È On July 11, 1985, the U.S. Government awarded 
National FuelSaver Corporation $22,000 for 
developing a simple automotive accessory that in- 
creases gas mileage by at least 22 percent. National 
'+FuelSaver simply managed to put all the right pieces 
of the puzzle together to develop and test the gas- 
„paving device. 
Even with a properly tuned engine, nearly a third 
re the gasoline consumes is not burned. That un- 
burned gas creates carbon deposits that shorten en- 
gine life, interfere with proper combustion and 
‘cause pings and knocks. And then the auto manu- 
facturers attempt to solve the problem by using a 
catalytic converter to consume the unburned gaso- 
line in the exhaust system before it returns to the 
patmosphere. 

On February 28, 1984, four years of administra- 
tive procedures were completed by the Consumer 
Protection Department of the U.S, Government 
reviewing this process. 

~~ The government's conclusions? That National 
x FuelSaver Corporation invented and markets a 
“product called (Platinum) GaSaver which brings 
about more complete combustion and better gas 
mileage in automobile engines by means of plati- 
num catalysis, That the (Platinum) GaSaver offers 
up to 30 percent fuel savings when applied properly 
to a gasoline engine. And that independent testing 
parties make stronger claims for (Platinum) Ga- 
* Saver than does National FuelSaver Corporation. 
{> The device takes only minutes to install on an 
automotive engine and allows 90 percent rather than 
the normal 60 percent of the gasoline in the com- 
*‘bustion chamber to be burned during the power 
stroke. That means more power is developed by a 
‘given amount of gasoline. The device works on both 
leaded and unleaded gasoline, and meets or exceeds 
veEnvironmental Protection Agency and California 
emission standard: 
Federal Judge Walter Jay Skinner concluded a 
five-year administrative procedure studying the 
device by stating, “Indepenent testing shows greater 
fuel savings with the GaSaver than the 22 percent 
ed by the developer.” 
gas-saving system was tested by the Concord- 
Carlisle Regional School District in Massachusetts, 
Yrhich installed the devices on a fleet of 26 school 
buses and cars equipped with V-8 engines. 
„y _ “We've been pleased with the results,” Francis D. 
Curran, transportation manager for the school dis- 
“strict, concluded. The fleet has averaged a 20 per- 
+ cent increase in gas mileage, as well as an improve- 
pene in cold weather engine starts. 
In addition to the $44,000 savings in fuel costs 
for the school district, the transportation manager 
# notes that the real savings comes from reduced ma- 
jor engine repair on the buses as a result of cleaner 
\burning engines that produce more power for the 
same amount of fuel. 
> 
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PRESS RELEASE 


Reprinted with permission from The Albuquerque Tribune 
Device increases gas mileage by 22% to 40% 


On July Ith, the government awarded Na- 
tional FuelSaver Corp. $22,000 for developing 
a simple automotive accessory that increases gas 
mileage by 22 percent. 

Called the Platinum GaSaver, it injects micro- 
scopic quantities of platinum into the airstream 
entering the engine. 

The Injector itself takes only minutes to install, 
while the platinum entering the engine increases 
the percentage of each gallon burning in the en- 
gine from the normal 68 percent to 90 percent. 

Normally, that 22 percent would only burn 
when it came in contact with the platinum-coated 
surfaces of the catalytic converter. But with the 
GaSaver introducing the platinum into the en- 
gine, platinum catalysis can now burn that fuel 
in the engine where the release of that heat and 
energy is harnesed to drive that vehicle. 

With 22 percent more of each gallon burning 
in the engine, 22 percent fewer gallons are re- 
quired. 

The process works on both leaded and un- 
leaded gasoline, and meets EPA and California 
standards, 


How the Platinum GaSaver System Works 


The device needs only to be connected to one 
vacuum hose. Hose and T adapter are supplied. 


In a press interview, the developer states that the 
only problem the company has encountered is keep- 
ing up with the demand. “With the heavy demand 
in the transportation industry (i.¢., school districts, 
trucking and cab companies, police departments 
and government vehicles) and now the news has 
spread to the farming community and we are work- 
ing around the clock to keep up with the growing 
demand. At this time we are able to guarantee deliv- 
ery within three weeks. But at the present growth 
rate, we can see considerably longer delivery times 
in the near future.” 


Government awards $22,000 for development of a simple 
F device that increases fuel efficiency 22 to 40% 
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Federal Judge Walter Jay Skinner concluded 
the five-year administrative procedure studying 
the GaSaver by stating, “Independent testing 
shows greater fuel savings with the GaSaver than 
the 22 percent claimed by its developer, National 
FuelSaver Corp.” 

In another study concluded recently, the gov- 
ernment confirmed that the Platinum GaSaver 
raises the octane of gasoline, eliminating the need 
for premium gasoline. 

Joel Robinson, the developer, commented, 
“We've already sold over 70,000 GaSavers. Iron- 
ically, we find more people buying the GaSaver 
for its third benefit of extending engine life, than 
buy it for fuel savings or octane boosting. Ever 
since our economy became battered by OPEC 
in 1973, we were convinced it would be a small 
company like ourselves that would reverse the 
trend of higher fuel costs. 

The Platinum GaSaver has passed a 4 year ad- 
ministrative study of the U.S. Government. And 
has a fully money back guarantee. 


UNITED RESEARCH COMPANY 


1-800-346-2182 


On July 11, 1985, the U.S. Government awarded 
National FuelSaver Corporation $22,000 for devel- 
oping a simple automotive accessory that Increases 
gas mileage by 22 percent. 

The Platinum GaSaver injects microscopic quan- 
tities of platinum into the airstream entering the 
engine. 

The injector takes only minutes to install and in- 
creases the total amount of gasoline burned in in- 
ternal combustion engines from the normal 68 per- 
cent to 90 percent. 

The process works on both leaded and unleaded 
gasoline, and meets or exceeds Environmental Pro- 
tection Agency and California emission standards. 

Federal Judge Walter Jay Skinner concluded a 
five-year administrative procedure studying the 
device by stating, “Independent testing shows 
greater fuel savings with the GaSaver the 22 
percent claimed by the developer.” 

The gas-saving system was tested by the Concord- 
Carlisle Regional School District in Massachusetts, 
which installed the devices on a fleet of 26 school 
buses and cars equipped with V-8 engines. 

“We've been pleased with the results,” Francis D. 
Curran, transporation manager for the school dis- 
trict, concluded. The fleet has averaged a 20 per- 
cent increase in fuel mileage, as well as an improve- 
ment in cold weather engine starts. 


Guarantee 


If after 1000 miles of driving with the 
Platinum GaSaver you haven't achieved 


at least a 22% Increase in fuel efficiency 
or if for any reason you are not 100% 
satisfied, simply return the unit for a full 
refund, 


UNITED RESEARCH COMPANY 


1-800-346-2182 
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A selection of products and services for Poputar Science readers avail- for this section, write Advertising Sales, Poputar Science, 380 Madi- 
able direct by mail. Enjoy the fun and convenience of mail ordering son Avenue, New York, N.Y. 10017 
shopping. Please order directly from the advertiser. For advertising rates 


PUBLIC NOTICE: 
Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc...) manufacturers & distributors 
get STUCK with inventories that must be liquidated. 


DAMARK walks in, lays down cash, and takes the 

ATFAR BELOW entire inventory. This is how we can offer you 

DEALER COST! products at BELOW DEALER COST! Just LOOK 
at the values below and order today - QUANTITIES 
ARE LIMITED! 


ALAMBICCUS LAP-TOP 
DISTILLER COMPUTER 


Imagine owning your very ilt- 
ownstill! This state-ot-the-art Built-In Word Processing, 


distillery comes to you from | Spreadsheet, Filing and 
Italy. Make your own herb | Telecommunications-- 
teas, perfume fragrances, 4 Ready Instantly Wherever 
distilled beverages and any- § You Go! To Let You Get The 


thing else your imagination Job Done Wherever It's 
tells you a still can make! Convenient! 
The distillation + 64K RAM memory stores data. 
process has been Manufacturer's ff - 4 Built-In Programs included: Word Manufacturer's 
memorial, but the SUggested Retail Star-To-Go, Calc-To-Go, Personal Filer Suggested Retail 
extraction of es $1200.00 and Telcom. $995.00 
sential oils from + Built-In 300 bd modem — 
D pee ey * 80 column x 16 line LCD display. 
* Distils aromatic herbs. more recent. g 
* Makes perfumes, distiled beverages. complete guide to $ iinettaces PeROOL CS: Monat $ 2 8 
* Made in Italy. the distilation of phone, CMT. 
+ Recipes included ‘Aromatic Herbs iS Order No's6a2r0920¢ fg * FULL FACTORY WARRANTY! na 
* FULL 90 DAY WARRANTY! included. Insured ShpHand:$9.00 ff Optional peripherals available from NEC. Insured ShipHand.: $11.50 


Ka 115 PC. DRILL SET AMBICO a oo 


STEP INTO THE FUTURE OF TV 
SOUND and add stereo excitement to 
Have a bit for every use with this 115 piece your TV viewing with this state-of- 

This high quality 78-pc. Home and Auto §j professional drill set! Bore holes to exact È the-art Ambico MTS Stereo Decoder. 
Tool Kit has everything you'll need fora | Sizes for federal specifications. Every bit È Creates TRUE stereo for most TV's! 
multitude of repair jobs! \anutacturers for tapping threads up to 1/2"! Also in- Manufacturer's 
You'll want a set for home Suggested Retail: J C/0Sed are all bits for Compare at: [uns Suggested Retail 
andonetocarryinyourcar. $129.95 needed for installing ~ $249.00 * Automatically decodes $129.00 


Comes complete with hundreds of fasteners. stereo signals broadcast 
sturdy, organized molded + 115-pe. High Speed Steel drill set. iopugi antenna or cable. 

* Bits are full jobber length. + Slim, compact size: 
plastic carrying case. Over $ 5 9 = 3 sets included: 60 Wire Gauge Bis $ 69 9.75°WxT"Dx1.5"H. $ 5 


78 strong, durable, indus- (numbers 1-60), 26 Lettered Bits ~ All necessary cables 


trial quality pieces to handle (A-Z), and 26 Fractional Bits (1/16 included. ‘Order No, B-682-102624 
Order No. 8-682-102988 k Order No. B-682-103614 
any job. Standard sizes. insured Ship/Hand.: $7.00 to 1/2” in 64th inch increments). Insured Ship/Hand.: $6. * 90-DAY WARRANTY! Insured Ship/Hand.: $6.00 


EERE eee eee BE REE ee REE eee eee eee 
FOR FASTEST SERVICE | 7— =a 
CALL TOLL FREE MasterCard VISA PRODUCT ITEM NO. QTY. PRICE S/H TOTAL 


| 1 -800- 5. 3. 3- 3. 3 79 [GAGGIA Distiller B-682-103234 $9.00 E 
i | NEC Lap-Top Compter B-682-100156 $298 $11.50 à 
a E [BUFFALO 78pc. Tool Set B-682-102988 $59 $7.00 E 
E oappress 115 pe. Drill Bit Set B-682-103614 s69 | $6.00 
JAMBICO MTS Decoder __| B-682-102624 $58 [$6.00 ] 
E c — sT— ziP__ SUB TOTAL 
il 
MB oPHone DELIVERY TO48U.S.STATESONLY in MN add 6% Sales Tax | | € 
a [C CHECK/MONEY ORDER CORPORATE OFFICE (612) 560-5415 by mw +4 
[O VISA [] MASTERCARD CARD NO. EXP. DATE. g 
Q E Sena to: Damark INTERNATIONAL, INC., 7714 Brooklyn Blvd., Minneapolis, MN 55443 BE é 
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14,000 miles after 
treating his car with 
Fluro-Cote... 


Irvin Allen 
drained all the 
oil out of his 
Datsun 280Z 
and drove around 
a race track 
9 times. 


Oi was then put back in the car and 
Irvin Allen drove away- just to prove a 
point; Fluro-Cote treatment protects your 
engine and improves performance like 
nothing else. 

Fluro-Cote’s 8 oz. bottle of formula 
contains 60% more super poly lubricant, 
(the slickest compound known) than our 
competition has in an entire quart. Fluro- 
Cote permanently coats all metal parts 
and reduces friction in engines as large as 
360 cubic Inches. By reducing friction, 
Fluro-Cote: 

+ Reduces drag, 

+ Increases mileage, engine compres- 
sion, acceleration and engine life. 


t + Allows easier cold starts. 
[ow + Delays costly overhauls. 
5 Fluro-Cote meets or exceeds every 
re manufacturer’s engine warranty require- 
W | ments and is compatible with all 
petroleum based or synthetic oils. 
P If the skeptic in you 
oy is needs more convincing call 
á | the toll free number below. 
es i g 
X Fluro-Cote 
t ==) Treat Your Engine Right 
ae a 
© g Oresource dates: 19.95 pus s200shoping & 
I tanding. Citra residents add 6% sales I 
Ey | O" Maseras [Joscome [erent ff 
~y I ‘cet. No. Bp. L I 
pis l 
p“ I 
= ty 
fg a = I 
2l l 
rp I ‘Send check or money order to: Taylor Enterprises International Inc. l 
I 202 West Hillcrest Ave., San Bernardino, Califomia 92408 l 
> L_ 1:800/999-1995 J 
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NO MORE POISONS 


Fleas gone or your money b 


New Microtech® Flea Collar, the revolutionary 


New Microtech® Flea and Tick Collar, the alternative to poisons & powders. 


ugh 


in flea control, Try one FREE on your dog or cat. 


Pi the Microtech® Flea Collar on your 
dog or cat and throw away your 
poisons. 72 hours later you will forget 
your pet ever had fleas. 


HOW DOES IT WORK? 

The Microtech® Flea Collar uses PMBC™ 
(Pulsed Modulated Burst Circuit), fancy 
words, but one of the Microtech® engi- 
neers explained it this way. 

Have you ever found yourself near a 
loud siren or alarm? Didn’t you want to 
get away from the noise? Now multiply this 
effect several times and you'll have an idea 
of what is happening to the fleas. FLEAS 
CAN'T STAND IT! THEY'VE GOT TO GET 
OUT! And they do. 


SAFE AND EFFECTIVE. 

Hundreds of tests were conducted by 
researchers and veterinarians. The results 
were consistent, often dramatic and con- 
clusive: The Microtech® Electronic Flea 
Collar repels fleas. 

In over one year of testing, no adverse 
reactions were reported. Microtech’s high- 
frequency sound waves are pitched well 
beyond human and animal hearing range. 
Yet, for fleas, it is like fingernails on a 
blackboard, but as loud as a jet engine! 
NO POISONS OR CHEMICALS. 

Conventional flea collars, sprays, sham- 
poos, dips and injections all have side 
effects of some kind. Many cats, dogs and 
owners are allergic to chemical flea treat- 
ments. Protect your pets, your children 
and yourself by using a safe, effective, 
non-poisonous Microtech® Flea and 
Tick Collar. 


From a Veterinarian Report 
on Microtech® 
“Microtech® has demonstrated its effec- 


tiveness in significantly reducing, or 
totally eliminating fleas from pets.” 
RPK, DV! 


BATTERIES INCLUDED. 
Microtech® comes complete with 

a durable nylon collar, long life Dura- 

cell lithium batteries and a one year 

limited warranty. 

TRY ONE FOR 30 DAYS. 

The Microtech® Flea Collar is very 
sturdy, made for and tested on active pets. 
If you are not completely satisfied with the 
reduction in fleas, you may return the unit 
within 30 days for a no-hassle refund. 


What Satisfied Users Say 
We tell everyone we can about your pro- 
duct — our vet was impressed too! It’s 
so nice not to have fleas in the house since 
our cat doesn’t bring them in! 
AW., Pt. Arthur, TX 
Last year our beloved Irish Setter Kerry 
was so flea prone, even with all the veter- 
inary help offered. The flea situation with 
Kerry was hopeless. NO MORE. She is 
never without her collar, and not a trace 
of fleas... Thanks from Kerry, and from us. 
P.B., Knoxville, TN 
We now have two contented beagles, each 
with one of your collars. The flea and tick 
problem at our house is nonexistent. 
G.R., Key West, FL 


PRICE: $29.95 Plus $3.50 shipping 
Specify item #123 


CALL TOLL FREE 
1-800-634-5463 


In Iowa 1-800-542-7981 
Mon.-Fri., 8 am - 8 pm Eastern Time 


VANGUARD 


EE MAIL ORDER EE 
Dept. AA 
1865 Miner St./Des Plaines, IL 60016 
©1988 Vanguard Mail Order 
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\Nhat’s New at 


e warehouse 60,000 items at 
merican Design Components — HAL -HEIGHT 
expensive, often hard-to-find com- | HARD DISK DRIVE 


AMERICAN DESIGN COMPONENTS? 


5⁄4”, FULL-HEIGHT 
10Mb 


3%” MICROFLOPPY 
DISK 


5%” FULL HEIGHT 
DISK DRIVES — 


ponents for sale at a fraction of their 
original cost! 
You'll find every part you need — 


Ithe thousands of items on display. 
OPEN MON. - SAT., 9-5 


THERE’S NO RISK! 
With our full 90-day warranty, 
any purchase can be returned for 
any reason for full credit or refund 


HIGH RESOLUTION 
TTL MONITORS... 
(Open Frame) ; 


12VDC, green phosphor. Schematic sup- 
plied. Mfr — Motorola MD2003- 190. 

kem #17198 $14.95 New 
12” High-Resolution 
12V0C, green phosphor, Subassemblies, 
CRT, board & transformer included. Comes 
with hook-up diagram. 

hem #6811 $19.95 new 

15” Data Display/ 
Monitor Kit 
‘Alphanumeric & graphics display. Green 
phosphor. Input power reg. 24 VDC. Band- 
width: 22-72Khz. Consists of 2 subassem- 
blies (monitor & board). Hook-up diagram 
incl, Mfr — Wells Gardner #15V7025. 


hem #16171_ $24.95 new 
a a a ee ed 


12” MONOCHROME 
MONITOR 


IBM” Compatible, TTL Input. 
12” — Non-Glare, Low Distortion 


* 
* 
* 
* 
* 
* 
* 
* 
*| 


Screen. In gray housing; mounted 
‘on swivel/tilt base. Item #17165 


Like New - $59.95 * 
wearer aK KKK 


Cen be used for heating, ventilating, ex 
1g or cooling. 450 CFM SP. 
Motor riven, rated: 1680 REM, 1/3 HI 


Fits standard 5%" spacing. High 
speed, low power. Comes w/both 
full-ht. and halt-ht. face plates. 

Mfr — Lapine #LT200/2000 
hem #15853 $199.00 new. 
EXTERNAL 

DISK DRIVE CHASSIS 


Can accommodate: 

2 full ht. drives = ouritem smaa 

2 floppy drives 

T haridrive& 1 foppy #13250 

Input: 115/230V, 50/60 Hz. 

Originally for Burroughs computer. 

Dim.: 117W x 8”H x 12” deep 
item #14541 $59.50 

MINIATURE 

DC GEAR MOTOR 

3- e E 100- SUONEN 


Miniature PM 

Gear reducing. Can be used in con- 
trol applications for robotics & 
Inoges, ete. Cap of higher tatoya 


"gem #8303” New - $3.95 
or 3 tor $10.00 


— MOTORS — TIMERS — PUMPS — 
POWER SUPPLIES — VOLTAGE REGULATORS 


55 RPM SATELLITE 
POSITIONING MOTOR 


Reversible capacitor induction 
motor. 115V/60 Hz., 30 in. ib. 


Shaft: %"D x 1°L 
Mfr — Matsushita or equiv. 
tem #5149 $9.95 are 
VACUUM PUMP & 
MOTOR 


115/230V, 50/60 Hz., 4.1 amps.. single | UMP 


phase, CCW rotation. Wheel: 6% 
let: 7%” dia.; Outlet: 4” x 4% 
OA Dim.: 13” x 11%” x 4” deep. 
Mfr — Torin, model #429696 


Item #17234 New - $69.95 


dia. 


item #5327_ $39.95 are 


1 Mb (unformatted), 135 TPI, 
3 ms. access time. Power require- 
ments: +12V, +5V. (Removed 
from operational computers — 
Tested — Like New!) 
Mfr — NEC, model FD1035 
hem #17171 $79.00 ea. 


2 tor $150.00 


Get them while they last! 
item #17193 $99.00 es 


12W. Low noise-level fans. Can 

be mtd. for blowing or exhaust. 
28A., 1” Thin 
3100/RPM, 5-blade model, alumin- | Contains 9 plastic blades 
Can be mounted for | Dimensions: 3%” sq. x 1 
Mfr — Tobishi #092018 


hem #10960 $7.95 rre 
” Standard 


deep 


= Mfr: IMC 
hem#1864 $9.95 
USED — Mfr: Centaur/Howard 


item #5345 $5.95. 


Contains 7 metal blades. 
Mfr — Rotron #SU2A1 


item #5970_$7.95 New 
PC 8300 
HOME COMPUTER 
ina CHIP - SGS 830S 


42-key mech. keyboard. 
2K RAM. Rev. video, ZB0A, 6.5MHz 


processor, ROM 8K BASIC. Graphics | 


‘cap./sound-music, TV or monitor. 
Joystick input. 115 VAC. AC adapt., 

3% distortion. In ’ 

put sensitivity: 5Omv. Power req. 

4-20 VDC. Ideal for building 

custom amplifiers, etc. 

Item #15390. 

$5.95 s- 2 tor $10.00 


Item #10337 New - $9.95 
* 32K RAMPACK upgrade 


kem #12148 New - $19.95 
STEPPING MOTORS 


for ROBOTICS . 


Item Step Volts Torque 

No. Angle DC (oz/in) Type Mfr. & PartNo. Fig Price 

5275 1.8 1.8 72 PM Superior Electric 2 $19.95 ea. 
20 MO61-FF-6201B 

3.0 200 PM Superior Electric 2 

MO92-FT-402 

Applied Motion 1 $ 

Prod. 4017-839 


7630 1.8 


16410 1.8 12.0 


WATER/ 
CHEMICAL PUMP 


48 TPI (IBM® Compatible) 
DS/DD, 40 Track 
Tandon #TM100-2 or equiv. 


Item #7928 $79.00 New 
2tor $150.00. 


CDC #94097 
item #1893 $89.00) 


Like New — $199.00 
RECORDING TAPE 
7%” Reel, 2400 ft. 


1/4 Mil. Bulk erased, Major mfrs.: 
Ampex, Scotch, etc. Item #6711 


15 reels for $9.9! 


— BATTERIES — 
FANS — BLOWERS 


Complete w/adjustable thermo- 
5° to boiling. Co: 
type heating element, 6/4” 


las 2¥%-ft. line 
item #17213_ $12.95 


MINI MICRO-COMPUTER 
REGULATOR 


ine cord. 
95 — 130V, 60Hz. 
120V @ 1.17A 


“The First Source’?’— 


22” COMPOSITE 


itor, 
used in arcade games, 

systems, etc. 115VAC, 80Hz. 

Wells Gardner 22V1003A 
kem #16579 New - 


Mtr 
#130569SX1 


COMPUTER GRADE 
POWER SUPPLY 


together). 
Hook-up diagram incl. Incl: keyboard, 1 cas- 


ÄN @ 3 amp. 
Input: 115V/60Hz. Dimensions 


9%"W x 3%7H. (Rubber ft. inci.) 


GELL CELL/LEAD ACID 
$19.95 BATTERIES 
[ae ial 


CONTROLLERS (Set of 4) — 
Item #7013 $9.95 Are 

ADAM CASSETTES — 

(Consisting of Smart Basic, Buck Rogers & 

blank maar item #7786 


5 casing. 
Dim.: 4"W x 2%"H x 1%” deep 
Mfr — Gates 


kem #9306 $3.95 
4.0AH 


Di 
kem #12358 $29.95 |Mojor Manufacturers 
DISK DRIVE POWER SUPPLY — kem #15757 $7.95 
tem -14603 $14.95 DANI pp 
ADAM DAISY PRINT WHEEL, — EPC #0027 
tem #13305 $3 Item #13325 item #16585 _ $19.9! 


WE CARRY A FULL LINE OF ICS & SEMICONDUCTORS! 
PLEASE CALL OR WRITE WITH YOUR REQUIREMENTS 


12V BATTERY PACK 


& MATING CHARGER BATTERY PACK 


(Rechargeable) 
12V @ 450ma 


Consists of: 2 solid gell cell batteries, 6V 
@ 9.5Ah 
fusable harness. Mating battery charger: 
12VDC @ 800Ma. Perfect for battery- 
operated toys, robotics, solar storage, bur- 

r & fire alarms, etc. OA Dim.: 4%"W x 

"Hx 5%4"D 
item #14619 New - $29.95 


ELECTRONIC 
CASH REGISTER DRAWER 
(Can be Computer Operated) 


i 
metal C-ciamp. Has 4° diopter 


Contains 10 AA cells. Recharge seca nee wines Pee: 


rate: 45 ma. 16-18 hours. 
Dim.: 24e” H x 1% °W x 2"%he"L 
Mfr — GE 123233 or equiv 

item #5443 _$5 


uses up to a 6OW bulb. 


YES! Please send me the following items: 


itom How, 
No. Many? Description 


7 | as well as our PC 8300 


lectric 
Item #14047 New - $24.95, 


Mir Power Systems #P51547 


lain lamp socket, & on/off switch; 
Color: 


"95 Now| tow M3198 New- $24.95 
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 


for electromechanical & electronic 
equipment and components — AMERICAN DESIGN COMPONENTS! 


32 column — compatible w/any 

of the Timex-Sinclair computers, J 
Computer. | put: 6-9VDC; can be used w/any 
Uses standard 414” a paper. | standard battery. Item #16440. 


item #15851 $39.95 New $9.95 


GYROS . . . Military aircraft gyros; provided positional information 
to auto pilots and navigation systems. Can be used for school research 
projects, art deco items, paper weights, etc. Original cost in the 
$1,000s — get them while they last! (Case not shown, but included.) 


Integrating Hig 5 Vertical — 
Summers 
330C 


for use on 
115V/26V, 
400Hz. Wiroli 

Max. rate: 1 rad/sec.; Torque 

gen.: 1%; Linearity Dev.: 5%; 

YOV, 3 phase, 400 cycle; Synch 

Miftcgiee M 

H AGG 
tem #6950 $19.95 


COMMODORE 
CARTRIDGES. . . 
C-64 


Consists of 8 assorted cartridges, 
Nabber, 


offs. Contains 
caging solenoids, precious metal, 
etc, Item #6942 


are $19.95 


h #13572 
tem Shot 8 — $29.95 New Glass coated, epoxy laminated, 
1 Dout ided, .02: ` va 
3 sheets/ $9.95 
COMMODORE 
VIC 20 
CPU BOARD 


tands, et 
Pae ea 
2 


Insides of 
the Commodore VIC 20. 
load capac. ea. full bearing swivel. |For parts only — 
Bate dm.: 2 a i Tem #10540) Guaranteed not to work! 


C My check or money order is enclosed. 
[O Charge my credit card. 

O Visa Oi Master Card [C Amex 
Card No. 


Exp. Date 


Signature 


Telephone: Area Code Number 


Total 


Fits right underneath your PC. Comes w/re- 
movable cash drawer; and security switch 


gp Stain & berets wre oie ES ua 
roe speciiod. Aad $3 plus 10% total 
Fie Canadian: 93 pus P.O. cost Charge only 

With Plone, Sales Tax (N.J. residents only, 
please add 6% of totali 

ORDER TOTAL 


wikeys, which allows you to open or lock 
the drawer manually. Cabinet is brown; 
mounted on rubber feet. OA dim.: 18%" W_ 
x 47H x 15" deep. 

item #12265 Mew - $59.50 


Name 
Address 

City 

State Zip 

All inquiries and free catalog requests call 201-939-2710. 


For all phone orders, call TOLL-FREE 800-524-0809. in New Jersey, 201-939-2710. 


Uncompromising quality and authenticity. Our Jaguar SS-100 replicar is a more 
affordable, and easier to build kit than you would believe! Front engine and 
VW models available. 


3 


ANTIQUE & CLASSIC AUTOMOTIVE, 


100 Sonwil Drive, Dept. PS-688, Buffalo, N.Y. 14225 


s O I have enclosed $1.00. Send me your complete, full color brochure. 
Charge my: O MasterCard O VISA O Diners Club [ American Express 


Account Exp. Date 
Name 

Address 

City State Zip 
Home Phone ( h Bus.Phore( ) 


| | MasterCard or VISA 
1-800-426-0536. 


4Lindal Cedar Homes 


PROTECT YOUR FAMILY! 
PROTECT YOUR HOME! 


From dusk to dawn NIGHTWATCH 
makes your home look occupied 
OUTDOOR INDOOR 
NIGHTWATCH NIGHTWATCH 


RIC "EYE does it all by readin 
e room. NIGHTWATCH requires 

je. Safe. UL. Listed Indoc 

yr $25.9, 

C number with exp. 

x in Calif.) 3 year 


SINGERS! 


REMOVE VOCALS 
FROM RECORDS AND CDs! 


SING WITH THE WORLD'S BEST BANDS! 
An Unlimited supply of Backgrounds from standard 

stereo records! Record with your voice or perform live 

with the backgrounds. Used in Professional Performance 

yet connects easily to a home component stereo. This 

Unique product is manufactured and sold Exclusively by 

LT Sound - Not sold through dealers, Call or write for a 

Free Brochure and Demo Record. 

LT Sound, Dept.PS-3,7980 LT Parkway 

Lithonia, GA 30058 (404) 482-4724 


Manufactured and Sold Exclusively by LT Sound 
24 HOUR PHONE DEMO LINE: (404]482-2485 


> 


Control your VCR from 
any room in your home. 


CONSUMER SALES 


@ NAT. 800-356-7657 
FLA. ...800-346-4823 


~ 


MOTE 
EXTENDER .. 


INVIZ c L 


Video Transparent Tape & Connectors 
Tape your home or apartment video signal from 
room to room with INVIZ-O-LINK™ 


k 40-4 x x PRESENTING + 4 + + 


CABLE TV 
EQUIPMENT 


HH STARRING HK 
JERROLD, HAMLIN, 
AND OTHER FAMOUS MANUFACTURERS 
* LOWEST RETAIL/ WHOLESALE PRICES IN U S 
$ ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 
FOR FREE CATALOG ONtY 1-800-345-8927 


FOR ALL INFORMATION 1-818-716-5914 


PACIFIC CABLE CO. INC. 
7325 RESEDA BvD. DEPT 420 
RESEDA. CA 9035 


= 
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for making Ornamental 
Concrete Items 

Book about Aluminum Molds 
including over 425 designs, 
prices and production trade 
secrets from world’s largest 
mold manufacturer. 


P.0. Box S-99 Hickory, NC 28603 


Yes, it's really possible 
and selling bright, 
A-Minit 


y making 


| | fea markets, 
anywhere people congregate 
They're fast and easy to make 
with Badge-a-Minit and 


shipping 
id $1.87 tax) 


BADGE-A-Minit, Dept. PS 688 
348 North 30th Rd., Box 800, LaSalle, IL 61901, Phone (815) 224-2090 


Rx Eyeglasses By Mail 
Narutachirer Dect 
S$ SAVE $$ 


100% Guaranteed. 


Prism Optical, Inc.. Dept. PS68 
10992 NW 7th Ave. 
N. Miami, FL 33168 


Largest 
Manufacturer 
Of Portable 
Sawmills 


Four Models To Choose From 


1(800)553- 0219 rast 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're “in business” ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaws shortcut training. Easy illustrated les- 
sons complete with ALL practice equipment 


(C 


In indiana call: (317) 271-1542 
44-page catalog or use 
your MasterCard or VISA 
to order our 50-minute 


demonstration video-$10.00 
Wood-Mizer Products, Inc. ® Dept, E35 
8180 W. 10th St., Indianapolis, IN 46214-2430 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the “Classified Opportunity Mart,” 
immediately following this section. 


@ ALL TOOLS YOURS TO KEEP 

© KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
@ BUSINESS-BUILDING HELP 


You may find just what you've 


“War injuries left me 


badly ha 
m 
Me" Locksmith, thanks to 


our training. Besi 
Work is fascinatin 
do it anybody can." 


Glen Johnson, Li 
Make Up to $26.00 an Hour — even while learning! 


Be a LOCKSMITH 


handicapped, but 
financial success 


ides, the 
ft can 


arned, Kan. 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time—or in your own full-time 
business. Ideal for retirement—good jobs, too. 


6301 Equitable Rd., 
Kansas City, Mo. 64120 


N. Hunt, Wilmington, Del—"l make $50 a 
week extra,” 
R. Davis, St. Louis, Mo.—"I cleared $110 last 


Saturday.” 


=) Ed Boyle, Pittsburgh, Pa.—"My business going 
at top speed, I'm moving to bigger Ee 


eT | MAILTHIS COUPON e NO SALESMAN WILL CALL | COUPON » NO SALESMAN WILL CALL 


been looking for 


BUY DIRECT 
FREE wholesale Catalog 
Custom Cues and Cases 
CORNHUSKER 
BILLIARD SUPPLY 
1619 "O" Street 
Dept. 4 
Lincoln, NE 68508 


1-800-627-8888 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


MAX, ary 


6 wheel drive 


(21-years-old and over, Please) 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 


. Photoreal, Bok 
22601, Minneapolis, MN 55422. 


CLASSIC CARS 


or Sect 
filled with thousands of 
jd cars 
Sure 
iteradure wore 


tor 


semen Mot OR NEWS on 


<A 


THIS DO-ALL PRO 


KEY MACHINE YOURS 


ILEY-BELSAW I 


TO KEEE KEEP! 


Name. 


INSTITUTE. 
foot S38) EQUITABLE RD., DEPT.11429 
A | Rush FREE book, Kes to your Future.” 


> I 


“Gan add $50 


to $100 a week Ml Address 


State. Zip. 


| City. 


you a penny 
extra! 


Can fit post, 
lug or side ior; 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut: off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


AUTOMOBILES 


BUILD A BIKECAR 


VAPOR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
N 3334 


1S It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


DISCOVER! “THE FABULOUS HID- 
TECH- 


OF SUPPRESSED 
NOLOGY"! Catalog $1.00. Sunrise, Box- 
11233PS, Ocala, Florida 32673. 


How To Buy 
Seized Autos 
Dirt Cheap 


Late-model Luxury Autos, Yachts, 
Boats, Airplanes, Vans, Trucks, 
Fumiture, Stereos, TV's, Expen- 
sive Jewelry, much, much more 
seized in Gov't Drug Raids and 
Surplus. Buy for own use or resell 
at BIG PROFITS. Sales now 


being held in your area and 
around U.S.A. For information 
phone 1-216-453-3000, Ext. 
A9361 ©1985DSAEA122 


BMW, MERCEDES, CADILLAC — Can 
be yours for under $195 a month! No down 
payment! Complete Report $7.95 satisfac- 
tion guaranteed. MERINEY, Box 188 st- 
michel, Montreal, H2A 3L9 C: 


MAIL VEHICLES Jeeps! Vans! 
‘Trucks! Low Mileage! Bargains Galore! 
National Buyer's Guide-$3.00 Info Center, 
Box 1274-AA, North Wales, PA 19454. 


‘SOLAR POWERED VENTILATION 
for your vehicle when it’s parked in the h 
sun. Call Demetry Engineering : 
1-800-STAY COOL for a free brochure. 


GO CARTS 


GO-KARTS $29.95 To $239.95 comp! 

Catalog 25¢. Schmieder Co., P.O. Box 

Springtown, PA 18081. 
ASTRONAUTICS 


30 LEVITATION Mi 
ING DATABASE CATALOG. 
Box 1258, Berkeley, CA 94701. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING! 


urs m 
yoni tht? ner 
ea OURS von ar Pa 


Dept PS 6 më TELEFLIE conponanon 
116D Kuiching SI. 


Moreno Valley. CA 9238 


ALOG. $2: "Rare 


Eana, 


SPACEFLIGHT VIDEOS, All flight 
AVD, 767 Saint Michaels, Mitchellvill 
MD 20716. 


MOTOR MAKING TOOL: 
andeupplis supplies. Catalog $3.00. Impulse Rear 
tions BO. Box 61342 Seattle, WA 98121, 


AERODYNAMICS for R/C Pilots sen 
$5.00 to Aeroconcepts, 241 Conner Plaza 
Lewisville, TX 75067. 


RED HOT bargains! Drug dealers’ cars, 
boats, planes repo’d. Surplus. Your Area. 
Buyers Guide. (1) 805-687-6000 Ext. S- 
20025 


FLYING MODEL ROCKETS Starte 
Kits and more. Free Catalog. J & M Cour 
try Store, R.R.1 - Box 59, Alexander, I 
62601. 


TO POLICE RADAR” 
GUARANTEED! Information $5.00 US. 
Ferritech, 15 Munford Crescent, Toronto, 
fanada N4B 1B9 


METEORITES - Rare Space Gems. Di 
play specimens, jewelry, books. Catalog $ 
(refundable). ‘Bethany © Trading” Co 
PN Box 3726:P New Haven CT NHA 


Classified Opportunity Mart A 


Reach 4.5 million readers every month with an ad in Popular Science's 
Classified Opportunity Mart. August Issue Deadline (on sale July 12) is 
May 23. Rates: $8.90 per word. Min. ad 10 words. Darker 
type (Bold) words $1.00 per word extra. Display Classified: $495 per 
inch. Payment with order, or charge your Visa, MC, Amer. Exp., or 


Diners Club Account (give # & exp.) Advertisers using box number 
inad must furnish name & street address for our records. Send order 
& remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 
380 Madison Avenue, New York, NY 10017. For advertising infor- 
mation call 800-445-2714. 


Ernestine Grant, Class Adv. Dir. 


Dorothy Ellis, Sr. Class. Adv. 


DOGS 


COOL-TOOLER 


TEACH ANY 

DOG IN MINUTES 
Complete system, book and device. 
‘All you need to raise and train 


For: Family Dogs 


à 


$ Come-at ali timos ` 
= si 


EASY TO USE 

NOT ELECTRONIC a 
an 

REHABILITATE DOGS: from Electric Shock-Shy, n Car 

oe nome 


F Hovsseaiag” 
2 hemeng 


E Sei Coniai™ 
+ Stara 

nt 
$ Umay Loyalty 


‘Show Dogs * Sied Dogs * Ali Dogs 


Hoo! 


ON TV with: Barbara Walters, Johr 
AMERICAN FIELD, TIME MAGAZINE 


Carson, Dick Cavette, Art Linklater, Mery Griflin. ARTICLES: SPORTS AFIELD, 
TV GUIDE, HUNTING DOG, WALL STREET JOURNAL and others worldwide, 


A science engineering breakthrough! A set of unique dog-sound 


fast. Small. Used from the palm of 
Novices become experts. This new disci 
mind. Renders bodily paintraining obsolete. Sat 


dogs in, makes them want to please you. 
(the Dr. Miller patents) dispensed by veter 


kers that condition dogs incredibly 


hand. Near hypnotic control, even at a distance. No leash needed 


that teaches direct to the dog's 


ys a learning-sound eataya 
Kind. Yet, more powerfull Dogs simply don't fight it. Tunes 
inequaled loyalty-bondit 
for dog behavior. Now, thousands of satisfied users. 


‘Same instruments and system 


FROM $25 TO $175 FREE CATALOG 
DOG-MASTER SYSTEMS Please Write: 
A division of Environmental Research Labs ©1988 488 Wilshire, Box 1250, Agoura Hilis, CA 91301 
DOGS AVIATION 
LOVE PUPPY Or KITTY BUT HATE The BOOMERANGS ... HI-TECH RE- 


SMELL? All natural way to RID ODORS 
from carpet other areas. 
GUARANTEE RESULTS! Send only $8.50 
to L.C. Enterprises, Box 732, Hays, KS 
67601 


TURNS! ABS; POLYCARBONATE; PAX. 
OLIN; or Wood Constructed. World's Best! 
Boomerangs-Exciting, Collectible. Annual 
Catalog FREE! BoomerangMan, 1806-2 N. 
3rd, Monroe, LA 71201-4222. 


DOG OWNERS. NEW (PAT. PEND.) 
LAWN-LEVEL, UNDETECTABLE DOG 
Lawn-green Pet-TRAK™ 
mowers. TANGLE-FREE. REPLACES 


AMAZING 1791b_ flying machine 
CLIMBS to 10,000 feet NO LICENSE 
required NO WINGS or Helicopter blades 
FOLDS to fit in trunk of car SAFEST, Easi- 


COOLER 


Electronic 12-volt cooler and 
tool box in one. Built tor pick-up 


| tucks of ali sizes. 
| Al now COOL-TOOLER Is buat 
2s a direct replacement for the 
Inconvenient ice chest and ther- 
mos coolers. 
Nonolsy compressors, no bulky 
piping, no vibration, no twon 
gas, only one moving part. 
COOL-TOOLER requires only 4 
‘amps per hour while operating 
‘continuously on maximum coid 
with 50 pounds of food or 48 12- 
oz. cans. This means coder will 
run 20 to 35 hours on regular- 
battery before recharging, Complete weather proofing and Construction Workers (Alltypesy: 
(ne Sehida) latching system that gives maxi- food, beverage - parts and too! 
(Recharge by starting $ , . 
COOL-TOOLER is thermostat- um Pori. m 
cally controlled ranging in tem- kapat eip Ae a Traveling Sales medi- 
peratures between 32-44 de- easy access and visibility. Syys food, bevereos nioran br 
grees. It aiso has a maximum High gloss while enameipaintis different products. 
Cold setting for even lower tem- electrostatically sprayed and 
corsa: baked to an ultra-hard condition Fishermen: Save money, bring 
COOL-TOOLER is unetiected Nd provides for a longiasting those fish home without ce; 
by tiling or continuous move,  Sndrust-resistant durablefinish. food, beverage, storage of fish- 
ment of moving vehicle. ‘Adjustable atch comes withkey ("0 Supplies. ~ 
COOL-TOOLER Tock and will not release when f 
comes com- lock and wil no Hunters: Save meat spollage: 
Guaranteed not to leak. A uni- 
‘que combination of rolis ,ottsets, 


STORAGE BOX 
Completely metal 


sealing 
inich keeps storage box dry 
inside. 


COOL-TOOLER USES 
Farmers: tood, beverages, tool 


over-head runners, tethers, _tie-outs, 
fences. NON-ELECTRIC. GUARANTEED. 
Under $50, FREE $5. COUPON/informa- 
tion: Sci-Mat Inc., Dept. PS, Box 1407, 
En aaa MA 02346. Tel. (617) 961- 
400. 


FREE Demo flight send $5.95 to: Freedom 
Fliers, PO. Box 135B, West-Pittston, PA 
18643. (Buy One Be A Dealer If Open.) 


AURORA™ 400A VTOL Aircraft 


est, Cheapest way to fly for complete info + 
igh 


AUTO SUPPLIES & EQUIPMENT 


SLICK 50 FOR LESS. $31 p.pd. $33 
C.O.D. Quantity discounts, B&J SPE- 
CULTIES, PO. Box 7783 Dept. 2, San 
Jose, CA 95150 or 1-800-LESS WEAr. (In 
CA 408-729-6846), 


NEW!!! Cracked Dash “Covers.” 
Brochures. Dash Dept, Box 1226, 
Fairfield, AR 72088. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered, Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet, $10.95. Aero-Projects, 

ox 5118PS, Clinton, NJ 08809. 


HOVERCRAFT Plans, Parts. Catalog 
zm. Universal, Box 281, Cordova, IL 
1242. 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured In 
Documentary Film, “Force Beyond” Pow- 
ered By Ordinary Lawn. Mower Engine. 
Complete Plans and Supply Sources. 
$10.00 Send To: Herb Bartlett, PO. Box 
Silverdale, WA 98383 


Helicopter Exp 
Oniy $10.95° 


DO Super mileage carburetors work? 
FIND OUT TDC, 2069 Zumbehl, 
Suite 173-2C, St. Charles, MO 63303. 


ANTIGRAVITY ENGINE REVEALED! 
KJV EZEKIEL 1:16, Key To Saucercraft 

pulsion. $5.00 brochure reveals All The 
Mechanics! (Genuine antigravity propul- 
Ision). Jack Thurmon, P.O. Box 2759, Rome, 
IGA 30164. 


PULSE JETS, Pressure Jets, Rocket 
Engines, Turbines. Plans, Kits, Assem- 
bled. Catalog $4.00 Metal Products, 1715 
Leaf Ave., Murfreesboro, TN 37130. 


BOAT PLANS — PATTERNS — KITS 


redesigned 

pick-up storage box with tray. storage. 
Also Portable, Build-in Coolers/Food Warmers, Freezers, and Automobile Floor Mats. 
EXCEPTIONAL BUSINESS OPPORTUNITY BECOMING DISTRIBUTOR FOR NEW 
PRODUCTI For information: Cool-Tooler, Inc. Manufacturer, Department E6 , 2906 
North Main Street, Crossville, TN 38555 or call (615) 484-4780. 


Own Orgel TOte-A-Boat™! | 
Completely safe and inflatable battery powered boat designed)’ 
terion tte, Compe wih mater. beany, pup a 


G8-2 PRESSURE JET | | 
` FOR HELICOPTERS, 
PLANES & GLIDERS 

© PLANS% KITS] | 
COMPLETED JETS 
BUILT BY HOME BUILDERS 
FOR OVER 20 YEARS! 


mi a EVINRUDE—OTHER BRANDS 19 
| JET POWER” COLOR VIDEO (VHS) 29.95 y A P 
130-LB. THRUST JET BLUEPRINTS... 25.00] pasos Al Bisse.) See 
120-LB. THRUST JET BLUEPRINTS .... 15.00 T Sie d Tainos Now WA 

Send for FREE BROCHURES! 610 Merrick Road, Lynbrook, New York 
$10.00 — Complete Information Package 11563. (516) 


Plus 60-Page Technical Handbook 
EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


EVINRUDE WHOLESALE $3.00 Hand- 
ling. Sealand, 48 Merrick Rd., Amity Har- 
bor, NY 11701. (516) 842-124. 


CARPET KITS. DO IT YOURSELF. Buy 
Direct. Free Brochure/Sample. Prestige, 
-102, 1802 Murray Ave., Dalton, GA™ 
30721. Dealer Inquiries Welcome. 


BOAT KITS—PLANS—PATTERNS— 
(CHOOSE FROM HUGE SELECTION. 
70’ — Powerboats — Sailboats — House 
boats — Rowboats — Hydroplanes — 
Tunnelhulls — Duckboats — Cano 
Kayaks — Dinghies — SUPPLIES 
Epoxies — Fiberglass — Foam — SEND 
FOR GIANT ILLUSTRATED CATALOG 
$3.00 (85.00 airmail)—Book “Amateur 
Boatbuilding” $6.00—CLARKCRAFT 16- 
S Aqualane, Tonawanda NY 14150. 


DON'T FORGET TO SAY 


AIRBOATS - Hovercraft. Completed 
Models. Plan. Kits. Propellers, Engines, 
Supplies. Catalog $3.00. Sportseraft, Box 
PS, Meeker, Oklahoma 74855. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


— Hundreds of designs — Sailboats — 
Powerboats — Sportsfishers — Rowboats 
— Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 


Proven results — ‘Tremendous savings! YOU SAW IT IN 

Gigantic 160-page catalog $3.00 ($4.00 POPULAR SCIENCE 
— “l Idi 

Supplies” catalog, GLEN. 153, Nose MAGAZINE 


crans, Box 1804SP, Bellflower, CA 90706. 
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KITES 


rKITES 


FREE COLOR CATALOG 
|| Choose from over 100 kites 
Many unusual & innovative designs. 
Call or write for your catalog today! 1 
al Into The Wind « (303) 449-5356 
1408-P Pearl St., Boulder, CO 80302 
a es um am es oe oe oe 


t 


STUNT KITES! Loops, Dives, Swirls. 
Acrobatic maneuvers from dual controls. 
Free Catalog. Kites, Box 63008-C, Wich- 
ita, KS 67203. 


ENERGY SAVING 


POCKET $50 MONTHLY! Slash cool- 
ing costs! KIM, 1407 Kansas, Kansas City 
, MO 64127, 


BUILD your own Solar Hot Water less 
than $250. For plans send $9.00 + $1.00 in 
cash for mailing & handling. 30 days mon- 
eyback guaranteed. Mail to: Normand 
‘Turnbull, 22 River St., Middleboro, MA 
= 02346. 


ALTERNATE ENERGY 


200 EXOTIC ENERGY INVENTIONS, 
RARE TECHNICAL DATA. ASTOUND- 
ING 40-PAGE CATALOG, $2. 
REXSEARCH, BOX 1258, BERKELEY, 
CA 94704, 


HYDROGEN FUEL and Ox; 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, T6H OLO, 
Canada, 


SURPLUS solar cells, panels, magnets. 
+ Catalog $2.00 refundable. Applied Photo- 

voltaics, Box 2773, Staunton, Virginia 
24401 


FREE ELECTRICITY from the sun! Cut 
energy bills! Build a solar/electric home 
^ system! Computerized plans-$19.95, Air- 
Age Industries, Box 290430, Tampa, FL 
33687. 
DC EQUIPMENT - Motors, Inverters, 
Photovoltaics. Windpower, Route 1P, Hol- 
ton, KS 66436. 


FREE ELECTRICITY and sel] the rest. 
Existing 


Hydro Power Plant, 2700 sq, ft. 
lam & Property, Central Wi. 
0. (715) 536-4965. 


‘SUNTURBINE. Dust devil spins radial 
flow turbine. Free plans. Sunturbine, Box 
«> 261, West Newton, PA 15089. 


DO IT YOURSELF 


4321 CATALOGS listed. Sources For 
„Anything! $5.00 Catalogs. Box 92452X, 
Atlanta, GA 30314 


SOLAR, GREENHOUSE, AND 
ENERGY SAVING PRODUCTS CATA- 
LOG! 80 pages. Order from one expert 
1, source. America’s largest energy saving 
>% mail order house! $1.00 postpaid. Solar 

Components, Dept. PS, 88 Pine, Manches- 
ter, NH 03103. 


200 SUPPRESSSED 1 
FREE ENERGY, LEVITATION! RARE 
INFO, PLANS: AMAZING 40-PAGE CAT- 
Loa! $2: INFOLIOS, BOX 1258, 
BERKELEY, CA 94701. 


REPAIR YOUR OWN TV... ITS EASY. 
cr Write Research, Rt.3, Box 601BE, Colville, 
WA 99114. 


CANNON Easy to build tennis ball can- 
non. Blasts ball skyhigh. Lots of fun and 
excitement. For instructions send $1.00, 
B 5808 Newton, Minneapolis, MN 


DETECTION - Surveillance, Debugging, 
Kits Latest High-Tech Catalog $2.00. 
Detection Systems, 2515 E. Thomas, Suite 
16-864, Phoenix, Arizona 85016. 


25 SALESMAN'S SECRETS saves $$$ 
on TVs and appliances. Booklet MO $5.00. 
Handy Products, Inc., PO. Box 37, Red 
Oak, NC 27868. 


PORTABLE IN-GROUND HOT TUB 
Fits in duffle bag, Sets up in 30 minutes, 
100° in 3 hours, 1 to 6 people, Detailed 

lans $5.00. Squire Corp. PO. Box 12854, 
Krew Brighton, MN 55113, 


PLANS- Bui Yourselt—AN Parts Available In Stock 


+ LC7— Buming Curing C0; Laser $20 
+ RUB4—Portable Laser Ray Pistol 200 
‘© TOC1—3 Separate Tesia Cou Pians to 1.5 MEV. 20.00 
* 1061—ion Ray Gun 10.00 
= GRA1— Gravity Generator 10.00 
‘© EML1—Electro Magnet Coi Gun/Launcher 6.00 
KITS 

* MFT3K —FM Voice Transmitter 3 mi 8 


E] 
VWPM7K — Telephone Transmitter 3 mi B50 
(C3K—250,00 Volt 10-14" Spark Tesla Col...” 199.50 
© LHCOK—Simuiated Multicolor Laser EEJ 
GEJ 

6950 

50 


* BLS1K— 100.000 Watt Blaster Defense Device. 
* ITM1K—~100,000 Volt 20” Atfecove 
Range Intimidator. 
$ PSPAK—Time Variant Shock Wave Pistol EJ 
© PTGIK— Spectacular Plasma Tornado Generator 149.50 
$ MVPIK See in Dark Kit 19950 
ASSEMBLED 
+ PTWIK-SPECIAL EFFECT VISUAL 
PLASMA GENERATOR FOR GLOBES/NEON 


TUBING ETC $59.50 
+ BTC 1050,00 voli Worid"s Smallest 

Tesla Col 49.50 
+ LGUO— tele Visible ed Laser Gun -249.50 
e TAT3O Auto Telephone Recording Device. 2450 
* GPV10— See In Total Darkness IR Viewer... 349 50. 
+ LIST 10- Snooper Phone infty Transmitter 169.50 
© 1PG70—Invisible Pain Field Generator— 

Mult Mode 74.50 
* Catalog Containing descriptions of above plus 


hundreds more available fr $1.00 or included free 
with all above orders 

Pease include $3.00 PH on all kits and products plans 
are postage paid. Send check, MO. VISA, MC im US 
funds. 

INFORMATION UNLIMITED 


P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA. MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
‘on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days, 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 


TELEPHONE LISTENING DEVICE 


Recor leephone conversabans 1a yout onice or 
rome Connects between any cassete or pe 
recorder and your Inephone bne Surts auio. 


BATTERY CLOCK MOVEMENTS. Low 
Prices. Catalog $1.00 (refundable). Yankee 
Ingenuity, Box 113S, Altus, OK 73522. 


ELECTROPLATING Complete textbook. 
Electroplate metallics - nonmetallics. 
~ $11.95. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0095. 


VOICE Disguisers! FM Bugs! Telephone 
‘Transmitters! Phone Snoops! More! Send 
Stamped envelope: XANDI ELECTRON- 
ICS, Box 25647, Tempe AZ 85282. 


MINATURE FM TRANSMITTER. Easy 
to assemble kit. 1 114”. $19.95 plus $1.50 
sh. Other transmitters, bugging equip- 
ment, surveillance books. Catalog $2.00 
} (refundable). Epsilon Co., Box 291513, Los 
Angeles, CA 90029. 


. EACH Oy om nat 


Super Powerful FM TRANSMITTER 

Mary temes more poet! man omer ransmaters 

Transmis up to Wa mie 10 any FM rado -Easy te 
Astemole KE - up © SV batery paat no) 

For catog of Transmaters, Voce Scrambers and 

coer specaty tems, enclose $2 00 io USI Coro 
Call 407-725-1000 or sand $19.95 + $1.00 
Sipping per item to: USI Corp.. PO Box 

P5-2052, Melbourne, FL 32902 COD's OK. 


tax” 


PROJECTION TV... Convert your TV 


to project 7 Foot picture .. . Results compa- 
rable to $2,500 projectors Total cost less 
than $30.00...Plans and 8° Lens 
$24.95... Ilustrated information FREE. 
Macrocoma-aj, Washington Crossing, 
Pennsylvania 18977. Creditcard orders 
24HRŠ. (215) 736-3979. 


INVESTIGATIVE Equipment! Counter - 
SURVEILLANCE Devices! Huge Catalog 
$5.00 (Refundable.) Protector, P.O. Box 
520294, Salt Lake City, UT 84152 

TESLA CONS - Kirlian Electrophotog- 
raphy-Plasma Bulbs...Free 1988 Science 
Plan Catalog! Scientific, Box 1054HPF, 
Duvall, WA 98019. 


GENUINE BRIGGS & STRATTON 
Repair Manuals. Send $8.95. MJP Enter- 
prises, 1480 Petree #576, El Cajon, CA 
92020. 


WIRELESS REMOTE CONTROLS of 
all kinds: ON/OFF, light dimmers for secu- 
rity, convenience. Free info. Gulfstream 
Co., Box 4746A, Dallas, TX 75208 


SAVE UP TO 40% 
ON POOL CHEMICALS 


Buy everything you need for crys- 
tal clean, healthy pool or spa water 
direct from major U.S. manufac- 
turer. Money-back guarantee. 48 hr. 
delivery. Send for free order form 
and pool care guide to: Pool 
Chemicals, Direct Mail Service, 
930 Penn Avenue, Pittsburgh, PA 
15222 (offer valid in continental 
US. only). Or call 1-800-245-2974. 


SELF) TAUGHT 


Complete course, clearly writen with photos and 
diagrams. 140 pages. Everything you need to know: 
where to order wholesale materials. how to earn 
while you learn. (A good career for giris, t00). 
Postpaid $40.00 (US), Visa okay. Write for details 
NEON: Peter Horsley Publicati 
115 Riverbirch Cres, SE, 
Calgary. AB Canada T2C 0B8 


PLASMA 


Build SPECTACULAR PLASMA/ 
LIGHTNING LAMP From 5 Galion 
Water Bottle. Easily Available Parts. 
‘Complete Detailed Plans. Send $6.95 
T 


fo: 

BUTLER ENGINEERING 
724 Ashland 

Santa Monica, CA 90405 


TELEPHONES & ACCESSORIES 


MITSUBISHI VIDEOPHONES - $call. 
See Mar 1988 issue. IBNC, (714) 635-7825. 
1919 East Romneya, #317. Anaheim, CA 
92805. 


HOME REPAIRS, REMODELING 


STUC-O-FLEX Flexible Textured Fin- 
ish is an elastic water borne stucco-like 
coating for interior exterior that won't 
chip, crack or blister. Easy to apply by 
homeowner and contractor alike - comes 
premixed, precolored, ready to use. Clean 
up with soap and water. Contact Perma- 
Chink Systems, PO. Box 2603, Redmond, 
WA 98073. (206) 885-6050. 


ELECTRONICS, 
STEREO HI FI 


ABLE DECODERS 
& CONVERTERS 


Orders & Free Catalog 
1-800-624-1150 


Information 


402- 


4-0417 

. $98.00 

. $139.95 
Hamlin Mld 1200 $99.00 
102.00 
$99.00 
$105.00 
$185.00 
«e $110.00 


Scientific Atlanta$140.00 
All prices are subject to change 
M.D. ELECTRONICS Mc. 
5078 S. 108th St. #115 _ coD 

Omaha, Nebraska 68137 


HOME CRAFTSMAN 
ALL WOOD SPIRAL STAIR. Complete 


AMERICA'S FIRST ART; SCRIMSHAW 
AND IVORY CARVING. Over 100 photo- 
geph, DETAILS Instructions, $9.95 ppd; 

Morgan Co., Box 50827, Nashville, TN 
37205. 


FOR THE HOME 


THREATENED BY TORNADOS? Engi- 
neering firm offering plans for effective, 
indoor TORNADO SHELTERS. Sen 
$10.00 to: Shelters, Box 9419, Amarillo, 
Texas 79105. Build shelters for others as a 
business. 


DRAPERIES! Fantastic savings with 
Do-It-For-You Drape Tape. Guaranteed. 
ae Box 2732-S, Idaho Falls, Idaho} 


GARDEN SUPPLIES & EQUIP 


FLY TRAP 
id of flies by the hundreds. No bait to} 
buy. Suitable for Lawns, patios or stables. 
Send for FREE brochure: Parkville Prod- 
ucts, Box 12043, Parkville, MO 64152, 


UNITED 
STATES 
SAVINGS 
BONDS 


For the current 
rate call... 
1-800-US-BONDS 


JUNE 1988 | 12) 


TOOLS & MACHINERY 


ir) 


poeren l 
PATALOG $2.00 


4" METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. S 
Free Literature. Pyramid Products, Dept. 
M, 3736 South 7th Avenue, Phoenix, AZ 
85041. 


“SHARPENERS REPORT” Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept, PS6, PO. 22559, Minneapolis, MN 
55422. 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


20 Acres (or more) starting at $9750. Near 
Beautiful Yellowstone Park and National 
Forests. In the heart of trophy elk, deer, 
moose, antelope and turkey hunting. Blue 
ribbon ‘trout streams. Guaranteed Ac- 
cess. INSURED TITLE AND WARRANTY 


DEED. Your Inspection Welcomed. Free 
Color Brochure. 

Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 N. 7th Ave.. 

Dept. PS, P.O. Box 3027 
Bozeman, MT 59772-3027 
(406) 587-5469 


UPSTATE NEW YORK 5 acre riverfront 
parcels from $4,900. $987 down, $100 per 
month. Many other land opportunities in 
this bea a, LAND, 175 Fifth Ave- 
New York, New York 10010, 


n 
212-645-3652. 


$25,000 LOANS INTEREST FREE! 
Secret Federal law WIPES OUT DEBTS! 
Details Moneywise-S, Box 636679, 
Margate, FL 33063. 


FREE BOOKLET. Anyone can profit! 
“How to Make Money with Computers.” 
Computer Publishing Enterprises, Box” 
23478, Dept. PS-6, San Diego, CA 92123. 


LEARN Piano Tuning. Big Profits! 
Empire School, Box 1014PS, Jupiter, FL 
33468-1014. 


PIANO TUNING PAYS: learn with 
approved home study course. Diploma 
nted. American Tuning School, 17050 
fer Dr., Morgan Hill, CA 95037. 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, 
Madison Hgts., MI 48071. 


MILLIONAIRE Mailorder Expert 
Reveals Money-Making Secrets, Free, 
Exciting, Hour Cassette: Melvyn Powers, 
No. Hollywood, CA 91609. 

CONCRETE Block Machinery: 


$1.00. Route One, Box 3740, Raj 
South Dakota 57702-3740. 


GOVERNMENT HOMES. Delinquent 
sssions. Call 805-687- 
for current repo list. 


BUSINESS OPPORTUNITIES 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-8, Hickory, NC 2860 


Box 536-PS Hurricane, wv 25526 304-562-3538 
Unima + Compact + Maxima = Wyford + Sherline * Atlas + Jet 
[REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


SALE, DIRECT. 
00 (refundable). Camelot, Dept. 3 
Bristol, Wisconsin 53104, 


z NEWE TO-CLEAN 
MIXING MACHINE 


REMOVABLE POLY TUB 
Aaron 3768 FOR 
3 FT. Sh UF, 


RUN -Phase Motors On Sin, 
Phase, Free Brochure, Motors, Box 
6025, Margate, FL 33063, 1-(305) 752- 
9202 

LATHE - MILL - DRILL Precision 17°/20 
‘Three In One Machine ‘Tool, 3/4HP. Motor, 
Heavy Cast Construction, 450 Ibs. Detai 
(206) 647-0257. Shop-Task, Box 88488, 
T Washington 982; 


PLANS & BLUEPRINTS 


CHILD Size Two Story DUTCH COLO- 
NIAL PLAYHOUSE and STORAGE in 8 ft 
X 10 ft. Plans $15.00. Playbarn, Inc., PO. 
Box 12088, New Brighton, MN 55112. 


$140 SOLAR GREENHOUSE ALL 
YEAR SAVINGS EZ Plans $5, Randolph, 
Box 390, Pinon Hills, CA 


ELECTRICAL SUPPLIES 
& EQUIPMENT 
LASERS: Components, Tubes Power 
| Supplies. Free Catalog, Meredith Instru- 


ments, 6403 North 59 Avenue, Glendale, 
AZ 85301 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel Ave, Sherman 
Oaks, CA 91423. 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, etc. OUR 73AD YEAR. Terms 
available, Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM CORPORATION, 
Dept. 481, 370 Dunlop St. West, Unit 807, 
Barrie, Ontario LAN 5R7, Canada 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
$500 down, $97/month . Trout fishing, backpacking, 
tamping. Elk, deer, moose, bear. ADJACENT to National 
Forests, near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE 
CALL TOLL FREE 1-800-592-5990. 
‘TREASURE STATE RANCHES 
210 Milwaukee Street, Dept. PS 
Deer Lodge, Montana 58722 - (406) 846-1000. 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 


$1.00 PO! 


xport opportunity, profitable 
mail order business from 
home, without capital. We ship plan for no 
risk examination. Experience unneces- 
Report. Mellinger, Dept. N2696, 

ifornia 91367 


BUMPER Sticker Printer. Cheap, Sim- 

Portable. Free details 
3), Tampa, FL 

RESILVERING, Free 


Information. 
downe, PA 1 
REPAIR HYDAAULIC 
details. Hydraulic Parts Suppl 
Box 4157, Brownsville, 
RECYCLE METALS. NO, NOT BEER 
CANS! Easy weekly! Free informa- 
Hornsby Box 1214, Franklin, TN 
MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: 
her, PO. Box 1039, Gatlinburg, TN 


ADVERTISE free in 507 Magazines. 
$5.00. Directory, Box IW, Atlanta, GA 


d individuals 
desiring High Weekly Profits operating 
Small Manufacturing b Without 
Investment write: Businesses, 92-P Brigh- 
ton 1th, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50¢ 
(Refundable), Woodwins. Bridgewater, MA 
02324. 


EASY CASH! Low Investment! FREE 
Information. Video Hookup Busine 
13 2 Sunburst St., Arleta, CA 91331 


$40,000 ON1/3 ACRE! New hydropon- 
ies—inexpensive, pleasant, practical! Free 
information. Planter’s, Box 1214, Franklin, 
TN 37065-1214. 


$200 - $500 weekly - AT HOME! No 
icks - Details PREEN Homeworkers- 
379, Margate, FL 33063. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
36 Montrose, Chicago 60618. 


EARNINGS Unlimited! Mail Our Bur- 
Jar Alarm Advertisements From Home! 
BM Merchandising, Box 59314, Chicago, 
IL 60659. 


MAKE VOUR DREAM COME TRUE. 
EARN $60,000 YEARLY REPAIRING 
‘SMALL IN WINDSHIELDS 


pare: 
time growing profitable specialty plants 
Easy—start with $50. Free information. 
Homestead Growers, Box 988-PS, Friday 
Harbor, WA 98250. 


$1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, 
Los Angeles, CA 90093. 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303) 674-8155. 


GET RICH using OTHER PEOPLE'S 
MONEY! Unique—amazing business! 
-S, Box 4605, Mar- 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. “T-Printer.” POB 23991 
(LLC), Tampa, 33623. 


PROFITABLE Gold Foi) Printer. Person- 
alize business cards, pencils, matches. Free 
Ds Gold, POB 24986 (LLC), Tampa, 
3. 


$40 - $108/hour. Restore Damaged 
Countertops WITHOUT REPLACEMENT. 
Millions of apartments, homes pay profits 
immediately! Free Information. RENEW, 
PO. Box 9900-SS, Vancouver, WA 98664. 

MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $60,000 
rly! Call TOLL-FREE for Valuable 
FREE report. +800-32+2597. Glas- 
Weld Systems, Box 5755-C6, Bend, OR 
97708. 


samples free. Harbor, Box 1719-PS-6, Yuba 
City, CA 95992. 


OPPORTUNITIES. Free subscription. 
Send name, address, zip to: Spare Time 
magazine, Dept. D2-68, 5810 West Okla- 


homa Avenue, Milwaukee, WI 53219. 


ALUMINUM SCRAP— Recycle 
Yourself—MAKE UP TO $25.00/ 
POUND! FREE Information: Industrial - 
PS86, Box 127, Alexandria Bay, New York, 
13607. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


Dept. 28-90, Chatsworth, CA 91311-4991. 


GET RICHI! Secret law smashes debts— 
brings cash credit! Details Wealth- 
Kit-S, Box 4036, Pompano, FL 33063. 


ENJOY MAKING $2500 WEEKLY 
SELLING CASSETTES BY MAIL. Free 
‘Tape Telis How: Smartmove, Box 927-A, 
Keene, TX 76059. 


SEVEN PROFITABLE HOME BUSI- 
NESSES. Free Information write: John 
Young, 5250 Johnstown Rd., Mt. Vernon, 
OH 43050. 


SIMPLE Business Strategies. Free 
Details! S.A.S.E., QCC Publications, PO. 
Box 828, Johnson City, NY 13790. 


HOW TO START YOUR OWN HOME 
musiEss. Amazing opportunity, Free 
details. CSC, Dept. 3, PO. Box 264, Camp- 
bell Hall, NY 10916. 


NEW INNOVATIVE high profits GUAR+ * 
ANTEED Complete starter manual, Illus- 
trated, $4.50. Countryside Enterprises, 
Box 479, Alliance, NE 69301 “4 


BE your own boss! 1001 fast, easy ways 
to make money! Free! Rush name, addressa. 
Money Making, Dept. PS, Box Z, Studio 
City, CA 91604. M 


STOP DREAMING Start your full or 
pr time Business making new concrete 
Interlock Paving Blocks. Low Investment,’ 
High Profit Potential. Free Details Beck 
Engineering, P.O. Box 1304, Melville, NY, 
11747. £ 
REAL ESTATE COULD MAKE YOU RICH! 
Secrets of buying with little or no money« 
revealed. No license required. FREE 
information. Investments, Box 1092, 
Hesperia, CA 92345. 

MAKE $7,000 monthly as Loan Bro- 
ker without _investment/experience., 
Financial Box 4309-Y, West Covina, CA ~ 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment. 
Tonsil, Box 5529-Y, Diamond Bar, CA, 
91768 ie 


CLP NEWSPAPER ITEMS. $3-330 
each. Free Details. Enterprise, Box 8009- 
Y, Rowland Heights, CA 91748. 


“THINK FUN AND MONEY MAILING. 


PROFITS in Aerial Photography Earn 
excellent. income from this unique field of. 
photography. Send $8.50 to: B.E. Haed- 
erer, 1554 Wadsworth Way, Balto, MD 


EARN $30,000 YEAR! HOOK YOUR 
COMPUTER TO PHONE LINE. FREE 
. Reidco, Box 5, Albert “~ 


SEVEN SECRETS revealed for starting 
and operating your own money making 
business. Free information, write: Associ- 
ates Research, 1700 Jefferson, Kerrville, 


TX 78028. 

GUARANTEED LIFETIME homework! 
Earn 1000% profit selling simple informa- 
tion by mail. Free literature! Sperry, 
2408-P Tennessee, New Orleans, LA 
70117. 


$1000/h possible! Com; 
tions $5. P. McRae, 167 
Quebec. Hi 


Opportunity: Start prof 
able home business without experience or 
capital. Information free. Mail Order 
Associates, Inc., Dept. 563, Montvale, NJ 
07645, 

MULTI MILLION DOLLAR customers 
need suppliers of products & services, 
Expand or start a business (you could 4} 
qualify for assistance): Tafopack RUSH 
5. D.R.M. Systems PO. Box 59777, Dal- 
las, TX 75299-1777. 


OWN YOUR OWN CHAIN FACTORY! 
SELL Chains By The Inch! Not Costume 
Jewelry! Sensational Profits! 
Free Jewelry Sales Kit #83. Wri 
field, Box 2394, Ft. Myers, FL 
Phone 1-800-263-5124 

NEW AUTOMOTIVE PRODUCT auto- = 
matically monitors tire pressure for * 
longer tire life, less gas consumption, 
greater driving safety. FREE INFORMA- 
TION, Jaks, PO Box 4659-P, Sylmar, CA 
91343 


te instruc: 
festeroft, Bea- 
M2 


SMONEY TALKSS 
Free Information: Ken McCaw, 8870 Villa 
La Jolla Drive, #101, Ladolla, CA 92037." 


$45.00/$90.00 HOUR REPAIRING 
PORCELAIN tubs, sinks, tile start today! 
For information: Send $2.00, Gator Porce- 
lain, Box 678618, Orlando, FL 32867. 


GET PAID for reading books! Write: 
Pase-XN4, 161 Lincolnway, North 
Aurora, IL 60542. 


EARN 200-400 Weekly send SASE: Q- 
Interprises, PO Box 2257, Marysville, CA 
5901. 


126 | POPULAR SCIENCE 


Discover the newest, fastest way to make a small fortune 
fromasmall investment. 1987 examples (many others): 
‘100 “OPTION” (STOCK INDET) ROSE 526.000 IN 1WEEK 


"at fer super leverage, limited-rish & new profit 
(GOLD. 


BETTER HEALTH 


REMOVE SION WRINKLES pe 
nently without lotions or gimicks 
tionary natural method gets extraordinary 
results. Complete instructions $10. Write: 
Youth, 2444 Lovell Ave, Sidney, BC V8L 
238, Canada. 


HEART ATTACK 


rma 


handle weli 
Weceived products, exclusive territori 
PO. Box 70-1054, Flushing, N 


START a SUPER PROFITABLE 
NESS from scratch, FREE Subscri 
749 Opportunity Magazine tells how 

Opportunity, Dept.’ M59, 6 N. Michigan, 
Chicago, IL 60602. 

FINANCIAL INDEPENDENCE, Start 
ur own PROFITABLE BUSINESS at 
ome. Free details, Unique Concepts, 
10290 Monte Vista, Montclair, CA 91763. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


‘WHOLESALE PARTS] 
184 page catalog 
Replacement parts for 
outdoor Power Equipment 
(COMMERCIAL, HOMEOWNER, 
RECREATIONAL. 
LS. THORPE CO., INC. 
P.O. BOX 45245 DEPT M 
SOMERVILLE MA02145 


‘Send $4.00 
tor Catalog 


000 INS Below Whole- 
sale! Many Free! Liquidations... 
Closeouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


Vista, CA 92012-1364. 


500,000 AMAZING MONEYMAKERS 
Photographed! Catalogs, Box 18628-G, 
San Antonio, Texas 78218-0628. 


‘CLOSED CIRCUIT TELEVISION SYS- 
TEMS. Expert technical assistance. Detec- 
tion Dynamics, 4700 Loyola Lane, #119, 
Austin, TX 78723. (512) 345-8401. 


SOLAR-battery charges, watches, and 
toys. Dealer closeout. Send $1.00 for whole- 
sale price list, Techniart Inc., PO. Box 500, 
Lene CT 06085. 


K BOTTOM PRICES, Buy direct 
Worldwide! Information $1.00 (Refund- 
call Thomas, Box 8141, San Diego, CA 


Quatity —_Loudspeakers—Minimum 
40% off. 20 models, 5 year warranty. 
Details: Denko, 1200 NW 78 Avenue, Suite 
112, Miami, FL 33126. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


TESTED PUREST!!! Home Distillers. 
Free Information. Bestway, Box 316, Mata- 
moras, PA 18336. 


GOOD EATING 


HOMEMADE SMOKED BEEF JERKY! 
Recipe book tells you how. Delicious! Send 
$4.00. Mountain Publishing, Box 2560, 
Dept. A, Banff, Alberta Canada TOL OCO. 


‘THE VEGETABLE PATCH - 101 recipes 
for garden vegetables. $5.95. The Keyser 
Prese, 1 Carlson Road, New Milford, CT 


Free proot-SEND NO OR a and 
address! Survival- 20 Box 3256, Austin, Texas 
78764. 


INSOMNIA? Drug - Free Help. $2.00. 
ag PO. Box 156038. Ft. Worth, TX 
6126. 


LEAKY FAUCET? Halt 
DRIBBLING, guaranteed! $2.00. Med-key, 
Box 4, Conception, Mo. 64433 

HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged, Lloyds: PSC, Rockford, IL 

Toll 


61104. Call 1/800/323 | Free. 
Q HEARING AID! 
PRICE CATALOG FREE! 


T SUPER SAVINGS! Newest. Finest, All 
1 Buy DIRECT & save up 10 HALE! 


AIR MAIL on HOME 
TRIAL. FREE Catalog. Wr 


E MONERSSD > 9530 Langdon Ave 
Dept at mn . 
U Sepuiveda. Cal. 91343 


HAIR CARE 


MINOXIDIL. Grows Hair In 4 Mont! 
Box 1213, Makati 1299, Philippines 


THIN HAIR? 
FREE 24 PAGE CATALOG 


Men's Full Wigs and Hairpie 
and Custom Ma 

‘and Save! Write 
"TOTAL IMAGE, 
10PS-6 West Ave. 

South Norwalk, CT 06854 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus. Box 7850-N Independence, MO 
64053. 


HOME BREWING 
BEERMAKERS! FREE co! 
Gatalog/Newaletier William's 


LNB's. Feeds. 6 lo 16 dishes & 
Ku equipment 

Names Like — 

Chaparral, Uniden, Drake, 
e Aa nor pala 


SKYVISION IN rINC.® 
2026 COLLEGE 


INSTALL OR UPDATE YOURSELF! 


DESCRAMBLER: Build your own inde- 
pendent Videocipher Il descrambler and 
receive free Satellite TV pictures. Simple 
instructions, Radio Shack parts list and 
circuit board, only $49.00 (US.) Send 
cheque or MO payable to: C.A. Comeau, 
Box 1327 Halifax North, N.S. Canada, 
B3K 5H4. 


VIDEOCYPHER SATELLITE DE- 
‘SCRAMBLER SCHEMATICS (Complete 
Set) Parts list - much more! $14.95. The 
Stage Door Video, PO. Box 576, Burns- 
ville, NC 28714. 


“SCRAMBLE FACTS” Call 718-343- 
0130 to hear a 3 minute weekly program on 
the latest developments in the satellite 
industry. 


VIDEO 


Multi-Channel Microwave 
leceivers 


19270% Parabolic Dish a a8 Gan 
LIFETIME WARRANTY 


Complete System $9895 Shipping Inc! ) 
‘Components 


Order Only 1-800-541-0900. Visa, MC, COD 
B. WOODSON VIDEO 
PO Box 5545, Cary, NC 27511 


VIDEO, Electro: Catalog More. 
Video Vibes, 670 Central Park Avenue, 
Yonkers, NY 10704, (914) 476-4864. 


CABLE EQUIPMENT 


(CABLE TV SECRETS - the outlaw pub- 
lication the cable companies tried to ban 

BO, Channel, Showtime, Des- 
enablers Coenie ete Suppliors tse 
included. $8.95. Cable Facts, Box 711-PS, 
Pataskala, OH 43062, 


CABLE TV DESCRAMBLERS 
Why Pay a High Monthly Fee? 


in, Scientific Atlanta. Zenith, and more! 
shipment within 24 hrs. For fast serv 
Telephone orders accepted. Eve 
Tings io (372) 698-1288 Stamped Envelope (440) 
postage for FREE catalog. No. Ill, orders. 
L & L ELECTRONICS 
Mii 


Jerrold, Oak, Har 
60 day waranty 


CABLE TV Descrambler Plans $3.00. 
Stevens-PS, Box 20286, Bowling Green, 
KY 42102. 


T.V. Tunable Notch Filters, Free Bro- 
chure. D.K. Video, Box 63/6025, Margate, 
FL 33063, 1-(305) 752-9202 


CABLE TV CONVERTERS Scientific 
Atlanta, Jerrold, Oak, Zenith, Hamlin. 
Many others. “New” VIDE‘ 


Upton Circle, Bloomington, MN 55431. 


CABLE TV Converters, Remotes, Filters 
for Beeping Any Channel 1-313-979-8356. 


COMPUTERS 
COMMODORE RE- 
PAIRS (C64-$39.95) or LOW COST 
CHIPS. Largest US. Service Center. 
Request catalog. Kasara Micro, 33 Mur- 
rayhill Drive, Springvalley, NY 10977, 
800-248-2983 (All U.S.) or 914-356-3131 


COMPUTERS Semiconductor circuits 
text Schematic Diagrams and explan- 
ations how the circuits work. Send $12.00 
(CK. MO.) Edhenzdan Co., Box 2176, 
Quincy, MA 02269. 


compatible public domain software. 
Business, home, games. $1 to $3 each. $1 
brings list and sample program. Noblea 
7603 E. Firestone Downey, Ca 90241. 


FREE PROGRAMS for new Computer 
Almanac subscribers! Choose any two of 
our popular PD/Shareware MS-DOS or 
CP/M Monthly Disks, a $30 value, free 
with your paid introductory 12 month sub- 
scription to America’s leading no-nonsense 
computer monthly. Send $17.97 to: Com- 
puter Almanac, Box 369, New Boston, NH, 
93070, or call 603-487-2500 with your 

isa/ 


MY-STUF Personal Assets Data Base 
Computes current replacement values. Be 
adequately insured & prepared to process a 
claim. IBM pe $12.00 ppd. MicroLAN 
ch. Box 25" Site 5: RRS Armdale, NS. 
Canada B3L 4J5. 


on computers and software di 
counted. Genesis Data Buss, 100 Statio 
Street, Johnstown, PA 15905, (814) 28¢ 
691 


RADIO/TV 


POLICE Scanners, Marine Radio: 
pos HPR, Box 19224PS, Denver, Ci 
21 


CABLE TV Equipment. Low prices w 
ship C.O.D. Send $2.00 for catalog. Cable 
tronics Unlimited, PO. Box 266-S, S. We; 
mouth, MA 02190 (617) 982-98 

RADIO Communications Equi iuipmet 
and Accessories, Call Toll Free 1-80-44 
7447, Higginbotham Electronics, Bo 
9518, Jacksonville, FL 32208 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sul 
scription $6.00. Vernon, Box 1387PS, N 
Baldwin, NY 11510. 


SAVE! zeae 


Cars & buggies 

e General hobbies 

e Ready-to-go boats & planes 
Science equipment p 
eTrains 
Top quality, name brand items, from mail 
order specialists for over 14 years, 

® send $1.00 To: 
Standard Hobby Supply 


Era kro 
Mahwah: N° 07430 


card: 
j0 to: Wil 


CARDS: 10 Top) 
- 1981, some stars, send $3. 
liam’, PO. Box 659, Shirley, NY 11967. 


KALEIDOSCOPE, casy complete plan: 
$3.00 to: Kaleidoscope, Box 3635, Boulder 
CO 80303. 


MODELS - SHIPS, CARS, PLANE: 


196: 


WORKING STEAM MODELS 
.» _KITS OR ASSEMBLED 
ge T 


Circular $1 

32 colored pps. $4.85 
LARGE DISCOUNTS. 

DIAMOND ENTERPRISES 


Dept. PS6, TRAT, aaea SN NY 13607 
SCIENCE & CHEMISTRY __ 
“EXPERIMENTERS” 


LABORATOR 
CHEMICALS - GLASSWARE, Catalogu 
$1.00. Established: 1953. HAGENOV 
LABORATORIES, 1302 Washingtor 
MANITOWOC, NSIN 54220. 


PAGES! 1988 Glassware, chemi 
cals, equipment, books, experiment 
DINOSAURS and charts! Most compre 
hensive catalog offered by anyone in thi 
column. Established 1970. $3.00(US 
REFUNDABLE. Analytical Scientific 
11049 Bandera San Antonio, TX 7825 
(512) 684-7373 VISA. 


COMPETE LABORATORY SUPPLY 
DFW CHEMICAL INC., 2125 S. GREA’ 
SOUTHWEST, GRAND PRAIRIE, T 
75051. 214-988-6666. 

WHAT EINSTEIN should have said 
Limited Poster. PHILOSOPHICAL GATE 
WAY! Poetry, Math, Science. Timeless Uni 
versal Idea, $500 Mahipal, Box 28 
College Parl 


LABORATORY GLASSWARE 
AND ACCESSORIES 


-No Minimum Order 
-Price Of The Catalog Deducted From First Order 
-Finest Quality Items 
Send for our catalog today. Remember that the 
catalog cost of $3.00 is applied towards your 
first order. 

Whether you are an individual hobbyist, or 
are purchasing for a laboratory, we can 
supply your needs. 

For the latest issue of our catalog send $3.00 to: 
CHEM-LAB SUPPLY 
4710 ey way NE 


Suite 
Seattle, WA A EA 523-1318 


JUNE 1988 | 12 


| CATALOG. Southern Career Institute, 


SUPERCONDUCTIVITY DEMO KIT. 
Includes study primer and lab guide. Send 
$52.00 cash/Visa/MC. Moneyback guaran- 
tee. Free information. KnutSoft (707) 648- 
0779. 219 Los Cerritos Dr., Vallejo, CA 
94589. 


SHAPE MEMORY ALLOYS 
FREE Catalog of Products or buy Engi- 
neering Kit with many Alloy Forms and 
Instructions, $35.00 TRY VOUR OWN 
INVENTIONS. Shape Memory Applica- 
tions, 10201 Torre, #310, Cupertino, CA 
95014. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing. repairing and reproduc- 
ing with, our Mold Making Suppl 
Catalog $2.00. CASTOLITE, Dept.85! 
Box 391, Woodstock, IL 60098. 


BOOKS & MAGAZINES 


TEACHER TRICKS - Handbook for 
teachers, $5.00. 1909 Sunset Dr., Walla 
Walla, WA 99362. 


EDUCATION & INSTRUCTION 


Chaplain, Missiona 
Box 744-PS, McKeesport, PA 1 


PENSIVE, FAST. FREE INFORMATION. 
DR. JOHN BEAR, P.O. BOX 1447-P5C, 
MARINA DEL REY, CA 90295. 


‘SUPERLEARNING! Tri learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog, Superlearning, 450-PS6 Seventh 
Avenue, N.Y.C. 10123. 


FREE COLLEGE TAPE External 
Degrees Bus./Pub. Adm. Law (Qualified 
Bar) Accredited, Fin. Aid 314-469-9933, 
800-847-0005. LA SALLE UNIVERSITY, 
St. Louis, Missouri 63146-3202. 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Inform: 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


BILLIONS OF DOLLARS are waiting 
for you. Find out how to get your shai 
FREE. Write to: KTL International, Dept. 
PS05, PO. Box 576, Athabasca, AB, Can- 
ada, TOG OBO ra) 


AIRLINE Cruise Ship Jobs (All Posi- 
tions) Amazing recorded message reveals 
information guaranteed to get you hired or 
no fee. 1 (816) 224-3042-Ext 105 Call 
Anytime. 


THE AMERICAN INSTITUTE for 
(COMPUTER SCIENCE offers Bachelor of 
Science program in Computer Science by 
correspondence. Catalog, $3. 1704-PS 11t) 
Ave. So., Birmingham, AL 35205. Please 
enclose telephone number. 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. In US. 
and Canada. Toll free: 1-800-225-5800. 

IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 

800-288-IDEA. Or write: 
INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh, PA 15222 


NEW IDEA? Innovation Center in Wash- 
ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit—1-800-628-2828, 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANUFAC- 
TURERS REPRESENTATIVE, Suite 3615- 
PS, Woolworth Building, New York, NY 
10007. 


REPOSSESSED homes form Govt from 
$1.00 plus repairs/taxes. Nationwide! Also 
tax properties. 216-453-3000, Ext. H8230. 

EASY Works! Excellent Pay! Assemble 
products at home. For info. Call-504-641- 
8003 Ext. A-8068. 


Jobs $15,400-$72,500 
Now Hiring, Excellent Benefits. Call 504- 
649-7922 Ext J-8068. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
‘Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 957, Chi- 
cago, 6060: 

TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold busine 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


KNIVES 


REGROUND COMMERCIAL KNIVES 
DEXTER - FORSCHNER - KAICUT 


a 
Fraction ot 3" blade 7" overall - $2.00 
ape 


NEEDING Assistance? PATENT- 

VESTMENT INTERNATIONAL, 1155 Con- 

cut #300 Washington, DC 20036- 
4306. 


Soon, Free Catalog COI 
Box 949, Dept. 3 Mason City, [A 50401. 515/ 


PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. P.O. Box 790906, Dept. PS, Dallas, 
TX 75379. 


HIGH SCHOOL home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 1-800- 
228-5600, or write: American Se 
#347,850 


. 58th St., Chicago, IL 60 


thing Institute, Dept. 311-068, Little Falls 
NJ 07424 


HANDLE YOUR OWN LEGAL 
AFFAIRS, Be a Paralegal 
Attorney Instruction. Home 


Drawer 68P: 
(305) 368-2522. 


FREE 1988 CAREER GUIDE. Earn 
more money with Succes Proven 
Correspondence Diploma Courses. Gran- 
ton Institute, 263B Adelaide Street West, 


58, Boca Raton, FL 27. 


Toronto Canada. 


SLEEP-LEARNI hypnotism! 
Strange catalog free! Autosuggestion, Box 
24-A, Olympia, Washington 98507 


SUPER-INTELLIGENCI Amazi 
results guaranteed! EDEPS, Box 14 
Glendora, CA 91740. 


UNIVERSITY DEGREES AT HOME. 


CONVENIENT, INEXPENSIVE, AC- 
CREDITED. WRITE: KENSAM, BOX 


1383—PS6, FAR ROCK, NEW YORK, 


FULLY APPROVED UNIVERSITY 
DEGREES! Economical home study for 
Bachelor's, Master's, Ph.D., FULLY 
APPROVED by California State Depart- 
ment of Education. Prestigious faculty 
| counsels for independent study and life 
jexperience credits (5,100 enrolled stu- 
dents, 500 faculty). FREE INFORMA- 
TION — Richard Crews, M.D. (Harvard), 
President, Columbia Pacific University, 
| Department 2R56 1415 Third Street, San 
|Rafael, CA 94901. Toll Free: (800) 227- 
0119; California: (800) 552-5522; or (415) 


TEM. Simple to Use. $1,095.00. Criterion, 
Box 6852, Leawood, KS 66206. 


FREE information on offering your 
invention for sale. Kessler Sales Corpora- 
tion, C-7-IW, Fremont, Ohio 43420. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free 
details. Licensed since 1958. Rainer Asso- 
ci 2008 Fondulac, Richmond, VA 
2 

NONPROFIT foundation helping in 
tors over 12 years. Free recording forms 
Free evaluation. Affiliated Inventors 
Foundation, 501-A lowa, 
Springs, CO 80909 or C 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 
service. AMERICAN INVENTORS COR- 
PORATION, 82 Broad Street, Dept. PS, 
Westfield, Massachusetts, 01086. 1-800- 
338-5656. In Massachusetts or Canada call 
3753. 


(413) 568- 

PATENT AND DEVELOP Your Inven- 
tion. Registered Patent Agent and 
Licensed Professional Engineer. Send for 
FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 

REGISTERED PATENT ATTORNEY 
will evaluate invention, prepare and prose- 
cute patent application. Reasonable rates. 
Edwin Schindler, 1523 East 4 Street, 
New York 11230, (718) 336- 


WANTED: Partner-Inventor, to inherit 
my estate, 1-314-435-9290. Evenings. 


u have an invention for sale or 
write for free booklet explaining 
how we can help you. Kessler Sales Corp., 
C-7-FI, Fremont, Ohio 43420. 


PM A SUCCESSFUL INVENTOR you 
can be too. I will show you how I've earned 
$50,000 plus per year in royalties, without 
a Patent or Lawyer, Contact Heath 1-800- 
63-HEATH 


PATENT YOUR INVENTION YOUR- 
SELF! Details Free! Retired Examiner, 
7400, Washington, D.C. 20044. 


EMPLOYMENT INFORMATION 


GOVERNMENT JOBS $16,040 - 
$59,230/yr. Now Hiring. Your Area. Call 
805-687-6000 Ext. R-20025 for current 
Federal list. 


AMAZING Part/Full Time Photography 
Business Earns You Thousands Monthly 
Fast and Easy. Recorded Message Reveals 
Details 1-416-482-1500 Ext. 105B. 


Tar 5" blade 9° overall - $4.00 
ires 7" blade 11” overall - $6.00 


These are fee Heating and Fishing Knives 
We regrind and recondition these fine knives to 
excellent condition. Blades are 440-Stalniess stoel 
‘and very sharp. Handles top quality Hardwood, 


Fully Guaranteed. Minimum order $12.00, any 
Aga $2.50. Shipping and N 


‘Avaliable with sure grip FUBDET  tmmediate Shipment 


Dandies eeu ei. Mai Check or Money Order 
ForCOD.MC oViga Orders PLB T Producta DEPT. P 


1-800-255-3841 PO aoras Zorga 31799 


SPORTING GOODS 


largest selection of black- 
rder guns and accessories. Send $3.00 

for illustrated catalog featuring 7000 

ems. Dixie Gun Works, Dept. 14, Union 
'N 38261 


FISHING TACKLE 


ELECTRONIC Fisherman. Pocket Size 
Brings Fish To Top. Easily Caught. Plans 
$10.00. Hillco, Box R 72396. 


PRINTING SERVICES 


4000 BUSINESS CARDS. $19.95. 
Scull, 303 Leaming Avenue, North Cape 
May, NJ 08204. 


Fast Services By Mail 
REPRODUCE MULT COLOR DOCUMENTS 
‘OR FLYERS IN FULL COLOR 


VINAPLAST PÒ. Box 9456 
Elizabeth, N.J. 07202 (201) 353-4818 


CATALOGS BROCHURES 
FLAGS FLAGPOLES - Catalog $2.00 - 
All American Flags, 109P South Lucia, 
Redondo Beach, CA 90277. 800-448- 
FLAG, 213-545-8233. 
MONEYMAKING 
OPPORTUNITIES 


cash credit! Te] 
Box 4036, Pompano, FL 33063. 


‘STAY HOME AND MAKE MONEY 
OVER 70 REPORTS. FREE INFORMA. 
TION. Dependable, 12 W Kenilworth 
Prospect Heights, IL 60070. 


LET Man's Lust For Gold Make Big 
Money For You! Invest ten dollars for 
AMERICA'S MOST UNIQUE PRO- 
POSAL. Refundable. High Country Gold% 
Co., Dept. B, Box 842, Great Falls, MT 
59403. 

EARN Money. Companies Need Home- 
workers. No Experience. Call Lisa 1-813- 
545-8421. A 

LEARN THE “RELAXED WAY TO 
WEALTH.” ULCER-FREE 
ACTION SYSTEM. WEALTH 
VIGOR AND VITALITY TO ENJOY NEW 
AFFLUENCE. FREE DETAILS. 
IMPRESSIONS, 255 FALL MT. RD., 
BRISTOL, CT 06010. 

TEENAGERS - ADULTS, OVER 
MONEYMAKING IDEAS $1.00. Jobs, PO. 
Box 243, Nora Springs, lowa 50458. 

$4000 PER WEEK LISTENING TO 
PEOPLE'S SECRETS! LEGAL! Free 
Details - Triacom, Room A-03, Box 5r. 
Brunswick, OH 44212 


S100's WEEKLY Clipping newspaper 
articles. Free information. MCPI-NC. Box 
37, Elmont, NY 11003 


PROFITABLE OCCUPATIONS ` 


HYDRAULIC JACK REPAIR MANUAL | 
and catalog $10.00. Hydraulic Parts Sup 
ply, Box 4157, Brownsville, TX 78523-4157. 

REPAIR lawnmowers thousands of part 
and tools wholesale list 50¢. Ellwanger’s 
PS., PO. Box V, Port Jervis, NY 12771 


LEARN VCR Cleaning, Repair. Huge 
Profita! Secrets Revealed! No Experience 
Necessary. Free Details. Viejo VCR Repaity 
23010 Lake Forest Dr. #155, Dept #PS1, 
Laguna Hills, CA 92653. 


BUSINESS SERVICES 4 


‘BOO# AD response answering service, ~ 
Nationwide and Canada. 24 hours. Leads! 
credit card orders (800) 541-0900. 


MAILING LISTS 
FREE Sample Of Mailing Lists That Get 


Results! McCann, 32 Maine, Carteret, NJ 
07008, 


! First order “BOU- 
BLED FREE"! For information call, 
National List 1-800-852-LIST, (5478) EXT 
7000. 


NEW ACTIVE NAMES! 
RANDOM STATES Available! IMMEDI- 
ATE SHIPMENT! Adhesive Labels— 
Guaranteed Opportunity Seekers 500/ 
$25; 1000/$40, Others. Advon, Drawer B6, 
Shelley, ID 83274. Visa/MC/AmEx. 1-800, 


Opportunity Seekers 500/$20, 100/836, 
2000/365, 5000/3120. J&W, 215 E. Park, 
DPS6, Villa Park, Il. 60181 


Order “CUSTOM MADE" 


AM RUBBER STAMPS 


‘om UP TO 4 LINES only $95, 
(Max 30 letters perline) © ea. 
INK PADS only $1.95 oa. 

Back, Blue. Aed. Gree 
N Ada 25¢ per tem tor postage 
L SATISFACTION GUARANTEED 
FAST SERVICE: Your Order Shipped in days! 


QUALITY Stamp Mig. Box 35514-5, Tulsa, OK 74153) 


MISCELLANEOUS 
MIRACLE PEN-WRITES INVISIBLE 
MESSAGES!!! $5.95/set., Satisfaction 
Guaranteed!! Transworld ‘Traders, Dept 


A510, P.O. Box 428, Floral City, FL 32636- 
0428. 


ALBERT EINSTEIN free flyer. Send 
Request to: Own Phairis, Box 3400, Big 
Bear Lake, CA 92315. 


HIGH Profits T-Shirts Caps. Inexpen- 
sive, transfer machines, supplies, Press, 
PO. Box 22809-LLD, Tampa, FL 33623 

BUMPERSTICKER Printer. Cheap, 
Simple, Portable. Free Details. Bumper, 
POB 22791 (LLD), Tampa, FL 33622. 


AT LAST! A PRACTICAL Lighted Cane. 
Iluminate dark hallways, Stairs, doo 
locks, Sidewalks, ete. Light can be easil 
removed for separate use. Contact J: E. 
Service, 401 Marcus St., Hamilton, MTI 
59840. 


a + 
te 


Coste POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART Soler 


WORD COUNT: Each word or initial in name and address must be counted as a word: John 
E Jones, 345 East Main St. counts as SEVEN words. PO. Box 3 counts as THREE words. City, 
standard 2-letter state abbreviation and zip code together count as TWO words. 

DEADLINE FOR ADS: See head of classified section. 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


TO: Classified Advertising Dept. POPULAR SCIENCE, 380 Madison Ave., New York, NY 10017. 


Form 


METAL DETECTORS 


With White's New EAGLE Metal Detector, 
jrammable Computer Driven to locate 
vantable fems! Fun and profitable! Models 


“Se 


For a Free Catalog 
Call Toll-Free: 
1-800-547-6911 De 


WHITE'S ELECTRONICS) 
P8-7 Swact Home, OR 97386] 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog: C. Kloster, 4164 52nd St. San 
ji 21 


FREE! Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 5. 


FREE, U.S. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054 


688/PSI, Box 3574, Newport Beach, CA 
92663 (714) 722-9260. 


C Remittance of $ is enclosed to cover insertions{s) in the issue(s). 
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ARAB BUSINESSMEN hav: y to WINNINGEST Numbers, combinati 
TREASURE FINDERS/ SONGWRITERS buy/invest, Top finder’s fees paid. IMEA, | proven beat odds, Bingos, Horse, dogs, har 


ness, lotteries, $5.00. POB 70636, Pasa 
dena, CA 91107, 


Any pur) jo Collateral. Free applica- 
tion. MJS Industry, Box 531, Bronx, NY 
10461. 


BORROW $100 - $100,000! Fast, Confi- 
dential! Financial, 1480-F Terrellmill, 
Suite 290, Marietta, Ga 30067. 


INTEREST Free Loans. $800 by mail. 
Details $1.00 and s.a.s.e. F. Stiles, 241B 
Otis Bog Road, Tuckerton, NJ 08087. 


Mh 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures, Free Cata- 
Lele g Belo, RC10, Box 920839, Houston, TX 


FIND Old Coins, Jewelry, Gold Nuggets, 
Fivew Patented Revolutionary Device. Free 
Catalog. Gardiner Electronics, 3131L N. 
35th Ave., Suite K, Phoenix, AZ 85017, 


BURIED TREASURE 


sith Ultra Sensitive DIRECTIONAL Locator 
SEND FOR 

FREE INFORMATIVE BROCHURE 

RESEARCH PRODUCTS 

270270-M TAMPA, FLORIDA 33688, 


sox 


HYPNOTISM 


FREE Hypnotism, Sleep Learning Publi- 
cation DLP, Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self Hypnosis, Sleep 
Learning Catalog! Drawer PS400, Rui- 
doso, NM 88345. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. European 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits. Catalog $1,00 includes 
«10% discount certificate, Dept. ME, 4026 W. 
Y “Belvedere Ave., Baltimore, MD 2121: 


Concertinas, new, used 
trade, free catalogues: Castiglione 12644 
E, 7 Mile Rd. Det., Mi, 48206 1-800-325- 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES 
Autos .. Vans ... Boats .. Airplanes .. Millions 
æ Surplus Bargains .. many 1% original cost! 

“Nationwide Sales Directory"—$3.00. Dis- 
p Box 19107-FS, Washington, DC 


PROFIT From Government Surplus - 
Cars, Boats, Computers, Furniture, Thou- 
sands other items. DOD Sales Buyer's 
Guide $3.00 plus $1.00 handling. fH, 
809-PS6, Clearlake, Cocoa, FL 32922. 
Visa/Mastercard. 


DISCOUNT STAMPS Request Coun- 
tries, Free List. Iva Stamp Company, P.O. 
Box 197, Hanford, CA 93: 


FREE US coil pair with approvals. Carl- 
son, RT2 Box 11SP. Annandale, MN 55302 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


UNITED NATIONS 3 Complete Mint 
Sets 25¢, Approvals. Cornetta, POB 1509- 
P, Lake Placid, FL 33852. 


FREE Stamp Catalog - Complete with all 
the latest bargains on stamps and related 
supplies. Yours FREE when requesting 
approvals, Buy only what you like - Return 
the rest. Please specify U.S. or Foreign Cat- 
alog. Falcon Stamp Company, Dept 
FC6APSE, Falconer, NY 14733-0300. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans 
included. us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW $40,000 “overnight.” iy 
purpose! Free Report. Success Research, 
x 19739-FS, Indianapolis, IN 46219. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
A PS-6, Box 5399, Torrance, CA 


NEED EXTRA CASH? WE'LL CASH 
YOUR POST-DATED CHECK UP TO 
$100.00 1-800-445-0680 


FREE MONEY! $300,000,000 GIVE- 
AWAY. Grants. Never repay. Details $1.00. 
Jakla, Box 5066-PS68, Seminole, FL 


BORROW $60,000 “Overnight”. A\ 
purpose! Keep indefinitely! Free detai 

rite: Martin, Box 45-SF, Old Westbury, 
NY 11568. 


$5,000 CREDIT ! No Credit Check! Not 
Information. Actual Credit. (516) 625- 
3554. 


BORROW any amount! 
MasterCard! Instant reply! 
Box 42P, Bethpage, NY 
(516) 349-1649. 


BORROW $500-$40,000!1 “Over- 
night” On Signature. Keep indefinitely! 
Action Box 5499-Y, Diamond Bar, CA 
91765. 


OF INTEREST TO ALL 


adv. 


SPACE AGE ORE Base Material fo 
Computer, Spacecraft, Solar Cell compo 
nents, Great conversation piece. $4.95 
Sample and Information. R & R Sales, Bos 
631, Lilesville, NC 2809 


EXOTIC TROPICAL SEEDS. Man) 
Varieties, Send 25¢ Stamp for List. Dia 
mond Star, 1242 Abbott Road, Dept #3PS 
Lackawanna, NY 142 


FREE! Giveaways! Gei 
Details On Where To Get Yours! Send Tb 
poe 11 Leonard St., Stamford, CT 
06! 


SPECIAL SERVICES 


INFORMATION On Anything. Fergusor 
Research Specialists. 60-15 Woodside Ave 
nue, Woodside, NY 11377. 


Ex-Factory Worker Gets $242,456 
From A Product You Can Get FREE! 


Canton OH (special) 


Being rich and independ- 
ent are dreams which ex- 
cite most of us. It's no 
secret of course - the key 
to financial success in 
America today - is a busi- 
ness of your own 

The only problem is 
the large investment usu- 
ally required to start a 
business. 

We recently learned of Murry 
Broach. a 48 year old ex-fac 
worker. Murry started a very su 
cessful business in his home, with 
practically NO INVESTMENT 

The real beauty of his situation 
is his product. He gets it FREE! 

Murry spends a few pennics 
“converting” the product to an in- 
demand item, then markets it by 
the thousands. “It’s easy,” he says, 
“and anyone can do it.” No per- 
sonal selling is involved. 

The lines in his face - the grey 
beard and hair, testify to over 
twenty years “at hard labor” in a 
paper mill. He became disabled in 
1983 and was forced to look for an 
casier way to make a living. After 
discovering the FREE product, it 
was all “clear sailing 

Murry showed us last year’s 


Murry 


bank deposits of just over 
$242.456. He says he hasn't dc- 
ST Marry Htuch DML 


Broach 


cided yet just where to 
slop increasing his in- 
come! He admits how- 
ever, at some point, he'd 
have to move the busi- 
ness off his dining room 
table. 

When asked. “what is 
the product you can get 
FREE.” Broach answers 
with a smile. “Phat.” he 
says. “would be like telling you the 
ending of a movie before you've 
seen i 

He’s quick to add - “it’s nothing 
illegal or immoral. It's NOT food, 
water, religion. mind power or hard 
work. NOTHING to do with sex, 
multi-level marketing, chain letter 
schemes, envelope stuffing, real 
estate, computers or precious 
metals. 

“In fact.” he tells you, “it’s some- 
thing I know YOU need right now! 
It is definitely in-demand. It's NOT 
a gimmick of any kind and practi- 
cally anyone will buy it!” 

Want to learn how YOU could 
become successful and independ- 
ent from a product you can get 
FREE? Murry has offered to send 
complete details to readers of this 
column 

Just print your name and address 
on a piece of paper and send to 
“FREE” Dept, M600 - 708 - 12th 
Street N.W.-Canton, Ohio 44703. 
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Product Information 


ADVERTISEMENT mrem 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


601 Radar Detection Bel-Tronics’ brochure 
explains Ka Band photo radar equipment. 
Some of the questions addressed are: Is photo 
radar legal? Where is Ka Band radar being 
used? Is photo radar the only type of equip- 
ment that can be used at Ka Band? Free 


602 Firearms, Etc. Browning offers two 
catalogs: One has information and color il- 
lustrations about the company's line of fire- 
arms, accessories, gun safes, clothing, boots, 
and knives. The other, also in full color, cov- 
ers Browning's archery equipment. $2 for 
firearms catalog; archery catalog is free 


603 Redwood Exteriors Four-page full- 
color booklet from California Redwood Asso- 
ciation provides general finishing tips and 
discusses finish removal and restoration of 
redwood exteriors. The booklet includes an 
easy-to-read chart that describes various fin- 
ishes and their uses, effects, suggested ap- 
plication methods, and maintenance. 60¢ 


604 Personal Communication Products Co- 
bra Consumer Electronics Group, a division 
of Dynascan Corp., has a complete line of 
radar detectors, CB mobile and base-station 
radios, and accessories—all detailed in a 
33-page full-color catalog. Look for the ‘‘talk- 
ing" Trapshooter, a wireless microphone CB 
radio, and the latest miniaturized models that 
fit any installation or “take with" situation. 
50¢ 


605 Precision Drill Sharpener Darex 
Corp.'s M3 Drill Sharpener answers the need 
for a precision sharpener at an affordable 
price. It sharpens from conventional to com- 
plex geometry and attaches to any bench 
grinder. Free 


606 Cooling Systems Information on hot 


transmissions and hot engines and the ben- 
efits of transmission- and engine-oil coolers, 
fan clutches, electric fans, and flex fans is 
contained in Hayden Inc.'s brochure, which 
includes charts and application details. Free 


607 One-Story Designs An outstanding 
collection of designs from 864 to 1,997 
square feet is offered by Home Planners. The 
192-page book covers distinctive exteriors, 
popular styles, practical and convenient liv- 
ing arrangements, and has over 625 illustra- 
tions. $4.95 


608 Power Equipment A brochure on the 
full line of Honda Power Equipment features 
lawn mowers, riding mowers, lawn tractors, 
generators, pumps, tillers, outboards, and 
snow throwers. Free 


609 Cedar Homes Pre-cut cedar homes 
offer beauty, warmth, and long-lasting qual- 
ity. International Homes of Cedar's 32-page 
color plan book includes 45 designs, photos, 
how-to information, and prices to explain the 
advantages of cedar homes. $6.50 


610 Pool Cleaning The Kreepy Krauly Au- 
tomatic Pool Cleaning System brochure dis- 
cusses why pool owners worldwide rely on 
Kreepy Krauly. The system automatically vac- 
uums and scrubs walls, floors, and tiles, and 
ends hand vacuuming. Free 


611 Wood Stoves LOPI International of- 
fers a complete line of non-catalytic clean- 
air approved wood stoves and fireplace inserts. 
Full-color brochures give details on LOPI's 
Savoy fireplace, the élan free-standing wood 
stove, and the Answer line. Free 


612 Boat-Buying Guide National Marine 
Manufacturers Association's booklet explains 
what to look for when selecting a boat, why 
boat shows are the best place to start, and 
why boat financing is now easier to obtain. A 
listing of this summer's best boat shows is 
included. Free 


613 North Carolina Vacation This travel 
package from the North Carolina Division of 
Travel and Tourism provides information on 
where to go, where to stay, and what to do on 
a vacation in beautiful North Carolina. Free 


614 Runabout Boats Full-color literature 
describes the Rinker family boats, each built 
with quality and performance that has been 
a Rinker family tradition for 40 years. Free 


615 Home Security Does your house pass 
the security test? Find out with Schlage Lock 
Co.'s brochure. Many of the tips for protect- 
ing your house and family are from an ex- 
burglar. Free 


616 Outdoor Power Equipment Shindai- 
wa's catalog has illustrations and specifica 
tions for its professional-quality chain saws, 
grass trimmers, brush cutters, blowers, hedge 
trimmers, water pumps, cut-off saws, and gen- 
erators. Even models for homeowners have 
many professional features. Free 


617 Tool Holder The Snag-It tool holder, 
described in a four-page brochure, is a mag- 
netic device with many applications. Avail 
able in three styles and a pocket version, it 
safely holds up to 10 pounds of tools when 
attached to metal. Free 


618 Solar Power Reduce your utility bills 
with up-to-the-minute technology. Solar Elec- 
tric offers photovoltaic products and power 
systems for boats, RVs, radios, and homes 
—all developed with savings in mind. The En- 
ergy Independence catalog is great for do-it 
yourselfers, inventors, and those interested in 
the latest solar technology. $2 


619 South Carolina Vacation South Caro- 
lina Parks, Recreation, and Tourism offers 72 
color pages of uncrowded beaches, champi- 
onship golf courses, historic cities, graceful 
plantations, and dining and shopping spots. 
Free 


620 DeckCare Treat your deck to a longer 
life with Wolman products, including Deck 
Brightener, Raincoat Water Repellant, Deck 
Stain, and Clear Wood preservatives. All help 
restore and protect treated wood decks against 
moisture, sun, dirt, and mildew. Free 


r = FILL IN COUPON AND MAIL TODAY = 1 
: POPULAR SCIENCE P.O. Box 5131, Pittsfield, Mass. 01203-5131 THIS COUPON EXPIRES AUGUST 31, 1988 H 
E Note: Poputan Science Massachusetts address is for Product Information only. i 
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number of items per coupon) plus amount required for priced items. Orders will not 1 AM ENCLOSING 

be processed unless accompanied by the $1 handling fee. Do not send cash. 

o 601 o 605 O 609 $6.50 © 613 D 617 E-r priced items 

D 602 $2 o 606 5 610 o 614 D 618 $2 $1.00 for handling 

O 603 60¢ o 607 $4.95 O 611 0 615 o 619 

O 604 50¢ O 608 O 612 O 616 o 620 $_—_________TOTAL REMITTANCE 

Name (please print) 

Address City & State Zip 


Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ delivery. 


POPULAR SCIENCE JUNE 1988 


130 | POPULAR SCIENCE 


Unless you have this in your car, 


p — 


part = 


youd better have 
this in your trunk. 


A flat tire predictor on the dash would be great. 
Something to tell you your tire’s about to go flat in 
a rain storm. Or there’s a nail just ahead with your 
name on it. Unfortunately, there’s no such thing. 

So until there is, you’d better have Air Supply®. 
The tire sealer & inflator with more active ingredients 
than other brands. It’s guaranteed for 2 years 
from the date of purchase. And it’s the easiest, 
quickest, cleanest, and safest way you'll ever fix your 
flat tire. 

There are no tools, jacks or spares to fool with. 
Just attach the hose to your tire’s valve stem, and 
you’re minutes away from getting back on the road. 
Plus, Air Supply is NON-FLAMMABLE, so it’s safe to 
use and safe to store in your car. 

But the best part is it seals most punctures 
permanently. And we mean permanently. 

Before you take off anywhere, you'd better take 
Air Supply with you. Because you can never predict 
when your next flat will be. 


Another Quality Product Of The Pennzoil Products Company. 
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YES, YOU CAN. 


CHEVY ASTRO 


The van that can lets you and 
your family do things that 
are a no-no in smaller, less 
powerful mini-vans 


Yes, you can enjoy the 
biggest V6 in any van 
as standard. 

Astro Passenger Van's fuel- 
injected 4.3 Liter Vortec V6 is 
the biggest V6 you can get in 
any size van. With 150 horse 
power, Vortec V6 is easily the 
most powerful engine in Astro’s 
class. And it's standard 


Yes, you can tow up to 
three tons. 

Rear-drive Astro has up to 6,000 
Ibs. of towing capacity available 
when properly equipped, includ 


Ing passengers, cargo and trailer. 
That’s more than any Ford, 
Dodge or Plymouth mini-van 


Yes, you can seat 

up to eight. 

Astro offers available seating for 
up to eight on all trim levels 
And you can fold down or 
snap-release the middle and 
available rear seat for many 


cargo and seating arrangements 


Yes, you can have up 
to 151.8 cu. ft. of 

cargo room: 

Astro is compact enough for a 
family garage. Yet it lets you pack 
a load that won't fit an A 

or even a Dodge Grar 

or Plymouth Grand Vo' 


Yes, you can...yes, you 
can...yes, you can. 
Astro also lets you swing out 
the rear doors. Load through 
a bigger side door opening 
than Ford, Dodge or Plymouth 
mini-vans. Tour with the 
largest optional fuel tank in a 
mini-van: 27 gallons 

Test drive Chevy Astro 
It really is the van that can 


